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ABSTRACT
Just getting started with knowledge management can be difficult enough for many
organisations, however the real challenge is actually how to embed the new practices.
The expression "Success is a journey, not a destination" is particularly apt for KM.

This research presents findings from stakeholder analyses carried out in an Irish
government agency. The agency has been on its KM journey for nearly four years and
has attempted to implement a comprehensive and full-scale strategy. The findings
indicate that KM practices have not yet become fully embedded in the organisation.
This research uncovers some of the reasons why not.

In an effort to remediate the situation, it was thought a visual computer map of the
organisation's knowledge assets would help. This would satisfy several goals
simultaneously, from "findability", to modernisation, to improved efficiency. It is
known from studies in pedagogy and psychology that the human mind is particularly
well adapted to absorbing information and data in map form. It is also well known, in
the field of computer science, the exponential power hyperlinks offer to computer
users.

The initial method selected was Topic Maps (ISO 13250). Topic Maps hold great
promise for KM. It was discovered, however, that the target organisation's data was not
in a condition that could be easily mapped. It was evident that a foundational step
needed to be taken.

An alternate approach was adopted, retaining the theory of Topic Maps. The vehicle
for this second experiment was a wiki. Certainly wikis are fashionable at the moment
but, as the findings of this project show, they also hold enormous potential for KM.

Key words: KM, strategy, mapping, maps, indexing, topic, wiki
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1

INTRODUCTION

´Knowledge Management' …I regret that we could not find a better descriptor!”
Carl Wiig
"A book with out an index, is like a country without a map"
Anon

1.1 Project Introduction
Organizations are drowning in information. With the spectacular rise in computer
driven activities we are overflowing with data. Thirty years ago generation and storage
were the great challenges. Today it is searching and retrieving. Companies are
struggling to find everyday information, let alone past, historical or potentially
valuable information that needs to be connected up. The former CEO of HP, Lew Platt,
said a number of years ago that if HP knew what it knew, it would be a 30% more
profitable (Sieloff, 1999). Similarly there are stories of companies spending vast sums
of money recreating things that other sections had already created. There was no joined
up thinking. It is said that if NASA wanted to send an expedition to the moon today
there is nobody within the organization who remembers how they did it they first time
(Petch, 1998). While these are colorful anecdotes they are also a very real problem for
large, and increasingly small, organizations. We simply do not know what we know,
nor can we conduct a meaningful search. We are like a library with no index. Maybe
worse because at least with a library you can see what you are dealing with. With
technology a viewer has no idea how large the data store or catalogue is.

The challenge, how to map everything we know, is beyond the scope of this project.
This research project proposes to investigate if it possible to employ a map tool to
assist with the embedding of a KM strategy. There are three distinct issues here:

1. the KM strategy
2. its embedding
3. a tool to help its embedding

These issues give rise to many sub-issues such as KM strategies, people, knowledge,
implementation, knowledge, emerging tools, stakeholder engagement, business goals,
9

KM goals, etc. Knowledge Management is a multi-faceted activity. It encompasses a
myriad of issues and schools of thought. These must all be accounted for to
successfully implement KM practices (Davenport and Prusak's, 1998; Donaghue et al.,
1999; O'Dell and Grayson, 1999). There is no silver bullet.

Researchers trying to achieve a positive outcome in KM are faced with several
structural impediments:
x

There is no universally accepted knowledge management

x

There is no universally accepted knowledge maps"

x

There is no universally accepted implementation strategy for KM.

These make dealing with the domain troublesome and somewhat slippery. The fist step
in any research is an agreed definition of what is being examined. The field of KM
does not have such agreement.

Knowledge mapping is even more opaque as it is a much newer part of the field. Most
people would assume it is about creating images from knowledge. According to
Denham Grey, “Knowledge mapping is more about inquiry, education and relationship
building than about charting or documentation.” (2004) We shall see which of the
two, if either, it turns out to be.

1.2 Background
The focus of this project is embedding a KM strategy deeper within a medium size,
Irish semi-state organization. The organization has a staff headcount of approximately
150 dispersed in various locations. It formally began its KM strategy in 2004. The
author of this research is in the fortunate position of having access to one of the few
organizations, private or public, that have instituted a KM strategy in Ireland.

KM strategies often start strongly but then wane over time. The reasons for this are not
entirely clear. Just as there are many different KM strategies, there are many different
reasons for their success or failure (Lucier and Torsiliera,, 1997; Chua and Lam,
2005). The organization in this research project undertook a full scale KM strategy. It
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could be viewed as a text book example of a how to create a KM program. There is a
sense, however, that it has not embedded deeply into the organization. There is
evidence of KM, but it is small scale and not widespread.

This research project seeks to uncover why KM struggles to embed. After all, many of
the recommendations of KM strategies could be considered common sense. This
investigation will call for a clear understanding of the fundamental concepts of
knowledge management, which are the building blocks for any KM strategy. One of
the challenges with KM is its lack of any single, universally accepted definition. While
this allows for maximum flexibility and room for maneuver, it means that one must
first define what knowledge management means in a given context. This definition will
partially be defined by the goals of the KM project, e.g. organizational, technical,
monetary, innovational, strategic, etc.?

Having examined KM formally and the background to the organization's own strategy,
the intention of this project is to investigate if a "knowledge mapping" tool could help
embed the strategy deeper within the organization. Knowledge mapping is a relatively
new aspect of KM. There is very little formal, academic, peer reviewed work available
yet. It aims to track the acquisition and loss of information and knowledge. It illustrates
or "maps" how knowledge flows throughout an organization. It allows business leaders
and staff to view their organization from a knowledge perspective. In the same way
that a building plan or a network diagram allows people to see the physical layout of
their organization, a knowledge map reveals the knowledge topography.

Having investigated "knowledge mapping", an attempt will be made to develop a
toolkit to create knowledge maps. Knowledge mapping techniques involve developing
an ontology, conducting social network analysis, executing a surveys, engaging a
people in sensemaking, action research or ethnography. It also combines concept
mapping and data visualization. Embarking on this project, it is not known yet if such a
toolkit or architecture can be meaningfully constructed or what the outcomes might be.
There is little by the way of precedent in this domain.

This project is loosely defined at the start because it is not exactly clear what
"knowledge mapping" really is nor how it might be piloted. At the outset, it is
11

hypothesized that it will result in a dynamic visual image that will be part of the
organization's intranet which staff use quite heavily. It is envisaged that quantitative
and qualitative analysis will be carried out on the beta toolkit.

1.3 Research problem
The aim of this research is to determine if a computing tool could help embed a set of
KM recommendations.

The organisation that is the focus of this research has been exposed to KM for several
years but does not appear to be able to take it to the next level. There is still confusion
about what KM really is and where it fits into their day-to-day work.

One of the difficulties, for both staff and KM professionals, is within research literature
there is no universally accepted definition of either KM. This makes grasping hold of
the concept or providing clear cut answers quite challenging. KM is as much about the
reality on the ground as it is about theories. In other words, organisation A's reality of
KM might be quite different to organization B's. Even within companies, different
departments will very likely have differing needs.

For this research a compounding complication is the lack of definition or literature on
"knowledge mapping". It is a term which paradoxically, people feel they understand
and makes sense, but is actually quite difficult to define and thereby implement.
Extending out from this challenge, there are few tools that really achieve meaningful
"knowledge mapping". It is a very nascent area.

This research will have to weave all these complexities together if it is to (1)
understand the challenges involved, and (2) propose a solution to them.

12

1.4 Intellectual challenge
The intellectual challenges ran throughout the research.
x

Understand what a KM strategy purports to be

x

Understand how KM strategies are created

x

Understand and incorporate stakeholder feedback

x

Research what "knowledge mapping" is

x

Explore and learn how to create "knowledge maps"

x

Research and implement knowledge mapping tools

x

Develop a customised toolkit for to create a knowledge map

x

Explore if mapping theory can be laterally applied to other technologies

x

Evaluate and critique the findings

1.5 Research objectives
The following objectives have been achieved throughout the dissertation and
contributed to the overall outcome:

Through primary research:
x

establish a clear view of what BIM's KM strategy

x

identify key objectives to be achieve to embed the KM strategy into BIM

x

determine what the stakeholders view of KM is (generally and within BIM)

x

research try and discover how people work and where opportunities might lay
to place an intervention tool

x

install the selected candidate "knowledge map" solution and test locally. Once
suitably tested and proven, install at network level. Rollout to volunteer testers
and gather their feedback

x

if successful invite wider participation

x

if not, address deficiencies and attempt to reiterate
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Through secondary research:
x

establish a clear view of what a KM strategy is in general

x

carry out a literature review of Knowledge Management

x

carry out a literature review of Knowledge Management strategies

x

carry out a literature review of "knowledge mapping",

x

carry out a literature review of "knowledge maps"

x

review all available and suitable technologies in the realm of maps and
mapping and select a candidate solution

1.6 Research methodology
Both primary and secondary research was carried out to achieve the research
objectives.

The primary research involved structured face-to-face interviews with KM project
sponsor, KM stewards and the general staff population. Additionally, online surveys
were disseminated to the subject organization to gather data and intelligence on views
and usage of technology and non-technology resources. All this stakeholder
engagement enabled a comprehensive picture of KM to be constructed.

Secondary research took the form of literature reviews on:
x

Knowledge Management in the broadest sense, reaching back to its historical
beginnings

x

Knowledge Management strategies as they are currently viewed

x

Knowledge Maps and mapping in general

x

The various forms of technologies and tools available to achieve knowledge
mapping

x

Other forms of technology that might yield useful results for

14

The main sources of literature consulted were:
x

Company websites

x

Developer websites

x

White papers

x

Journals

x

Conference proceedings

x

Published books

(Most of the information pertaining to "knowledge maps" has not yet made it to
publication.)

1.7 Resources

Internet and email access
x

Development websites

x

Forums

x

Trial software packages

x

Open source tools

Organisational resources
x

Approval and cooperation from subject organisation

x

Access to staff

x

IT resources (network server access)

x

Intranet survey tool

Project supervisor
x

meetings and assistance provided in person and by email

x

advice and consultation

x

relevant articles and papers

Library
x

electronic journals (e.g. Emerald Journals, IEEE, etc.)
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1.8 Scope and limitations
This project will attempt to introduce and test a software tool that will help embed an
existing KM strategy. It is envisaged that a small team of volunteers will test and
evaluate the system. Feedback will be collected and if changes are needed to be made
they will. It is envisaged that a wider piloting test would be carried out if time allows.

The main limitation of this research project is the newness of the field of "knowledge
mapping". There is scant availability of literature in existence. Only a handful of
companies are formally involved in it. There are few people expert in "knowledge
mapping". Lastly, the area has not been standardized or formally defined. This may
make research and emulation of past projects difficult. In fact, there are few known
examples of "knowledge mapping" available for detailed examination.

1.9 Organization of the dissertation
This dissertation is organised in a way that presents the research in a logical fashion,
paving the way for and leading up to the experimentation. It was attempted to show the
natural linkages between the concepts and how they feed into each other. There are ten
chapters in all.

Chapter 2 examines the history and genesis of KM. It explains what the literature
believes KM to be. It answers the question of why pursue KM and introduces the area
of human-computer interaction.

Chapter 3 presents some well accepted and instructive KM strategies. These provide
reflection and comparison for the BIM strategy.

Chapter 4 presents BIM's KM journey. It outlines its path from when it started to now.
It also provides an analysis and recommendations for future actions based on
stakeholder analysis. Two pieces of original research are presented in this chapter,
detailing staff's view of KM and working habits.
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Chapter 5 introduces "knowledge mapping". It reveals why maps are so valuable to
humans and shows that they imitate and complement the way we learn. This chapter
examines how we attain new knowledge and why some techniques work better than
others, one being maps.

Chapter 6 introduces Topic Maps, the chosen technology to create our "knowledge
map". This chapter details a relatively new technology and how they are designed. We
also are introduced to the "TAO" principle for the first time.

Chapter 7 presents a Topic Map experiment. An overview of the toolkit and approach
is detailed. An examination of the outcome of the experiment, which did not succeed,
is presented. A series of "findings" set the scene for a second iteration using the "TAO"
principles but applied to a different platform.

Chapter 8 presents the alternative platform – wikis. It is shown why and how wikis
preserve the Topic Map's principles but also address the conditions in BIM. It will be
seen how wikis satisfy all the constraints. It will also be seen how wikis, in addition to
being the latest "cool" technology also offer huge potential for KM when viewed
through the rigor of Topic Maps.

Chapter 9 presents the combined "TAO" & wiki experiment. To the users it is still a
wiki, but to the researchers it is satisfying a formal set of standards. This is an exciting
development for this research and potentially for academia and wiki development.

Chapter 10, the conclusion, reviews the path to how we got to where we ended up. It
could not have been known at the outset of the research the final outcome since
"knowledge mapping" is still a new an largely undefined field. This final chapter
examines the initial criteria, the analysis carried out along the way , the proposed
solution, the fallout from this and the re-constitution of the experiment synthesizing the
theory behind Topic Maps with a wiki. Several suggestions for future work and
research were produced as a result of this formulation of concepts are presented at the
end of this chapter.
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2

KNOWLEDGE MANAGEMENT

2.1 Introduction
This chapter examines the background and development of KM. It illustrates what the
literature believes KM to be. It attempts to answer the fundamental but vexing question
of what "knowledge" is – a question people have grappled with for centuries. For the
purposes of this research a definition is decided upon. This chapter also addresses the
issue of why KM is growing in importance and interest. Lastly, this chapter examines
the nexus between humans, computers and knowledge. Technology is double-edged
sword for KM. This section attempts to answer why. By understanding these
fundamentals, we will be able to analyze and evaluate the strategies in the following
chapter.

2.2 Knowledge Management
Knowledge Management is a profession that has been in the making for over half a
century. And yet, despite this lengthy gestation period, there is no exact definition or
agreement of what KM is (Haggie and Kingston, 2003). It has been added to and
subtracted from in an ad hoc, free-for-all manner, thus resulting in a rainbow of
different viewpoints and implementations. At its core is a recognition that
organizations have knowledge that could be turned into actionable assets if they were
formally addressed in some fashion (Zack, 1999).

The term "knowledge management" is debatable, confusing, oxymoronic, ill-fitting,
overly-broad. Criticisms of the term abound (for example, T.D.Wilson's 2002 paper,
The Nonsense Of Knowledge Management), even amongst its most ardent supports.
The term was coined in an to convey the attempt to "think in terms of creation,
learning, sharing (transferring), and using or leveraging knowledge as a set of social
and dynamic processes that needed to be managed... And we could not come up with a
better term than ´Knowledge Management.´ -- Now, I regret that we could not find a
better descriptor!” (Wiig, as quoted in Sveiby, 2001 ). What Wiig and his colleagues
were trying to do was respond to the realization that the intangible assets of an
organization needed to be addressed in some way. Also, insofar as people were
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familiar with the terms "data management" and "information management", the term
"knowledge management" was easy enough to grasp (though not fully understand).

For the purposes of this dissertation, the following working definition of knowledge
management has been chosen:

‘a set of business practices and technologies used to assist an organisation to obtain
maximum advantage from one of its most important assets – knowledge’.
Duffy (2000)

This definition needs to be sufficiently broad in order to encompass the business,
human and technological aspects of KM. All of these elements will be brought into
play during this research project.

2.3 Knowledge
So what is knowledge? Is it all about technology? Before looking at the means of
"managing" knowledge, we must first understand what knowledge is in the current
context.

There are many definitions of knowledge. It is peculiar and very challenging to try and
explain something we feel we know so well. For this research, the following working
definition will be employed:

“Knowledge can practically be defined as a capacity to act”
Hussi (2004)
While this may seem like a bland definition, it is chosen based on the belief that KM is
a support service, an enabler. Therefore, knowledge is seen as something that helps get
a job or task done. Again, the philosophers may have their debates, but the focus of this
research is on knowledge in action, a living component of organizations. This research
is concerned with those acts that can be tracked and would benefit others by being
transferred. Knowledge creation is, in fact, a process of value addition to previous
knowledge through innovation (Duffy, 1999; Narayanan, 2001; in Al-Hawamdeh, S,
2002). Items that would not fit into this definition, for example, would be someone's

19

natural IQ or psychological state (unless it could be imitated by others for positive
professional gain, e.g. aggressive personality amongst law enforcement officers or
professional athletes). Additionally, we do not want to capture every single detail about
a person. Like any business undertaking, we want to spend the least amount of time
and effort to realize the maximum gain. As work becomes increasingly specialized,
much of what a person may know is not relevant or will have little bearing on their
performance. Everything should be considered, but the operating environment and the
business strategy of the organization will dictate the emphasis of any KM study
(Donaghue et al. 1999; Mullin, 1996).

To reiterate, knowledge for the purposes of this dissertation, relates to everything that
people daily walk through the office doors with and makes them successful. They key
challenge is in identifying this and codifying it. There are significant challenges to
achieving this, the largest being:

x

people don't know all they know

x

people don't want to tell you what they know

x

even if they do know, it may be extremely difficult to articulate it

x

even if they can articulate it, that does not mean that others will be able to
emulate it or learn from it

Much of the professional debate in knowledge management springs from the way in
which knowledge is viewed. There are those who see KM very much on the
information management side of the equation, while there are those who see it as
people-based. It is worth looking for a moment at the concepts: data, information and
knowledge. In “Working Knowledge”, one of the seminal texts on KM, Tom
Davenport and Laurence Prusak (1998) drew distinctions between data, information
and knowledge. The most common paradigm in the KM literature is the knowledge
hierarchy (Nissen, 2000; Davenport and Prusak, 1998).
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Figure 2-1

Knowledge Pyramid

The standard explanations and definitions of knowledge start off with data as the
smallest, lowest atomic particle. By itself data is unstructured and relatively
meaningless. It has no context and no inherent meaning. Davenport et al, see data as "a
set of discrete, objective facts about events" (1998). Humans do not do well dealing
with raw data due to its lack of richness and meaning.
The next step up the hierarchy is information. Data, organized for some purpose,
becomes information when meaning is added. Information is what you get when you
put lots of well organized data together. Drucker see information as "data endowed
with relevance and purpose" (1993). While Zack describes information as "placing
data in a meaningful context" (1999). It has meaning and semantic value. Computers
cannot offer any level of interpretation concerning pieces of information (O'Dell,
1998).
The next point of ascension is "knowledge". "Knowledge is seen by many as a fluid
mix of relevant experience, values, contextual information, and expert insight that
provides a framework for evaluating and incorporating new experiences and
information." (Davenport & Prusak, 1998). Thus, knowledge can also be defined as the
ability of persons to evaluate information and act efficiently (Sveiby, 1998).
Knowledge is "information +…".That is, information plus some extra data, information

21

or meaning. It is knowing the connections between certain pieces of information or
data.

According to Probst, et al (1999) "Knowledge is the whole body of cognitions and
skills which individuals use to solve problems. It includes both theories and practical,
everyday rules and instructions for action. Knowledge is based on data and
information, but unlike these, it always bound to persons. It is constructed by
individuals, and represents their beliefs about causal relationships."

"Knowledge is a fluid mix of framed experience, values, contextual information, and
expert insight that provides a framework for evaluating and incorporating new
experiences and information. It originates and is applied in the minds of knowers. In
organizations, it often becomes embedded not only in documents or repositories but
also in organizational routines, processes, practices, and norms."(Prusak and
Davenport, 1998, p.5)

This embeddedness is of prime importance for the KM practitioner seeking lasting
success with a KM program.

In an effort to analyze and understand knowledge better, researchers have broken
knowledge down in to different areas. Whether this clarifies things or just increases the
complexity is a valid question. The two types of knowledge that have the clearest
relevance for KM are tacit and explicit knowledge.

Tacit Knowledge
Tacit knowledge was first identified in 1958 by Michael Polanyi, a chemist-turnedphilosopher. In his later work, 'The Tacit Dimension' (1967) he elaborated, stating "we
know more than we can tell." This means that there are things we
do/know/feel/think/suspect/subconscious/internalized/etc. that we do not even know
we know. These beliefs and responses are what make us individuals. Because of this,
we can never explain or share all that we know.

This is a challenge for KM practitioners. Tacit knowledge exists only in the heads of
those that possess it. Sometimes we do not know what we know until we need it. The
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reason it is so relevant in an organizational context is, it is the basis for creating
explicit knowledge. By transforming tacit knowledge into explicit knowledge it can
become embedded in an organization and used by all.

One of the aspirations of this research is to see if using some computing tool will help
externalize tacit knowledge.

Explicit Knowledge
Explicit knowledge, by contrast, is any piece of knowledge that has been committed to
an artifact, be it a piece of paper, a computer disk, a chart, a manual, a webpage, etc. It
generally captures experience, reality, complexity, rules of thumb, information, etc. It
is not bound to a person and has primarily the character of data. One of the most
significant aspects of explicit knowledge is that it can be retrieved and transmitted, i.e.
shared. Nonaka and Takeuchi say it is "knowledge that can be expressed formally
using a system of symbols and can therefore be easily communicated or diffused"
(1995). Because of this, it has quantifiable value. Examples of explicit knowledge are
offers product specifications, scientific formulas, reports, FAQs, etc.

There is a debate among KM practitioners and detractors (mainly the latter) that
external knowledge is an oxymoron. They say, once knowledge is externalized it is
merely information again. Wilson's 2002 paper gives one of the strongest articulations
of this position.

Tacit and explicit knowledge are important because together, they make up a lot of
what is considered "organizational knowledge" or "corporate memory". This is
knowledge that does (or could potentially) offer a business an advantage over their
competitors, or could lead to improved performance. Human intelligence draws from
the organizational memory and adds value by creating new knowledge (Turban et al,
2002). Of course, like any raw material it must be diffused throughout the organization
in order to be capitalized upon.
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Knowledge Transfer & Diffusion
Nonaka and Takeuchi reformulated Polyani's view of tacit knowledge (1995). They
theorized and then demonstrated that it was possible to share personal, tacit knowledge
(at least in some applications). The example they gave was that of a researcher who
studied a chef famous for the quality of his bread. By observing how the baker makes
his bread, even though he could not write down his own steps, the researcher was able
to capture the skills and practices involved. The researcher was then able to share this
knowledge with other bakers throughout the company. Nonaka and Takeuchi conclude
that “The key to knowledge creation lies in the mobilization and conversion of tacit
knowledge.” (Nonaka, 1995).

To explain how this mobilization takes place, Nonaka designed the 'spiral of
knowledge'.

Figure 2-2

Nonako's Spiral of Knowledge

Tacit to tacit - the Socialization Process
In the socialization process knowledge is acquired and shared without being made
explicit (i.e. without being captured). This happens through a combination of talking
and observation., e.g. a conversation, a lecture, team meetings, etc. The key here is to
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remember that tacit knowledge cannot be articulated but it can be communicated or
transferred.

Tacit to explicit. - Externalization Process
In the externalization process tacit knowledge is transformed into explicit knowledge.
This requires a combination of talking or showing and recording, e.g. documenting a
process, FAQs, lessons learned, etc.

Explicit to explicit - Combination Process
This is an easier and somewhat mechanical process whereby multiple sources of
tangible information and knowledge are combined or reconfigured which leads to the
production of new explicit knowledge. An example of this would be architectural
plans, car designs, etc.

Explicit to tacit - Internalization Process
This is the process of learning by repetitively doing a task. We "internalize" existing
information so that the applied principles and procedures become absorbed. The news
knowledge becomes part of one's individual style and habit. In an organisational
context, the acquisition of tacit knowledge leads to action.

2.4 Why Manage Knowledge?
According to Charles Savage in 'Fifth Generation Management' (1995), we are in the
third-wave of human socio-economic development. The first wave was the
Agricultural Age with wealth defined in terms of land ownership. In the second wave,
the Industrial Age, wealth was based on ownership of capital, i.e. factories. The thirdwave, the one we are currently in, is the Knowledge Age (according to Savage). In this
age wealth is based upon the ownership of knowledge and the ability to use that
knowledge to create or improve goods and services. This third wave has also been
called the “knowledge age”, in which only 2% of the working population will work on
the land, 10% will work in industry while the rest will be knowledge workers
(Andrews, 2004).
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It is beyond the scope of this dissertation, but Ireland's economy fits the description of
being a "knowledge economy". Ireland never had an industrial age (mainly due to lack
of raw materials). The economy skipped from a largely agrarian one to a knowledgebased one. It is in this sphere that the economy now primarily relies and thrives.
Additionally, Ireland's sectors such as pharmaceutical and hi-tech are directly reliant
on education, knowledge and innovation. (ICS, 20002) (Forfas 2000) (IDA, 2006)
(IDCSTI, 2006).
We are surrounded by technological advancement. Increasingly, in the developed/1st
world our economies are moving to a service base. Due to factors such as labor costs,
environmental

concerns,

education,

higher

expectations,

mechanization,

and

technology to name a few, there is a decrease in heavy industry, manufacturing,
agriculture and manual work in general. More and more people work in white-collar
office environments where their main tasks involve manipulating and/or creating
information and/or knowledge (Andrews, 2004).. Most of this phenomenon comes
under the heading of "globalization", where the world's economies are carved up
according to their specialties, e.g. food production, manufacturing, design, heavy
goods, etc. An example of this is the slogan, "Designed in California, made in China".
Even within manufacturing-based economies, there is a move to greater
technologization. In the developed world, our economies are increasingly based on
information and knowledge and less on labor.

Drucker said, “The basic economic resource—the means of production—is no longer
capital, nor natural resources, nor labor. It is and will be knowledge.” (1993). Clearly,
we have arrived at that point. The question is, what should we do about it?

Attempts were made based on traditional/legacy programs to respond to the evolving
challenge. Different practitioners and organizations, naturally enough, had different
ideas about what needed to be done. In general, it may be said that there were three
strands to early development in KM: artificial intelligence, knowledge creation and
strategy/measurement (Sveiby, 2001). There is a contrast between the American ITinfluenced perspective versus the more people-centric Japanese and Swedish
approaches.
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There is a dynamic balance that needs to be achieved. The two aspects (technology and
people) need to be synthesized and in harmony.

2.5 Humans, Computers, Knowledge
In the wider world, ownership of KM is claimed by IM (e.g. Lotus Notes, groupware,
etc.), IT, HR (Learning and Development), CRM, Document Management, Library
Services, Logistics, and whatever software products people can box up and associate
with so-called “knowledge”. KM has been used (/hijacked) by every management and
technology fad in the last 20 years (Wilson, 2002). Is it any wonder it has a bad name
amongst some people? Furthermore, despite the reasonableness and common sense that
KM has to offer it seems to have never really delivered. Again, Wilson's KMdebunking paper provides rich analysis and examples of this phenomenon (2002),
particularly with respect to the "search and replace" (bait and switch) practice.

Paradoxically, technology, which has for so long has used KM as a means to increase
sales (Wilson, 2002), may finally be about to repay its debt. At last, the tools to deliver
some of the promises of KM are being produced (Fitzgerald, 2008).

KM is an inherently human-centric endeavor (Smith and McLaughlin, 2004). Yes, it is
enabled and underpinned by technology, but at its very core KM is about people (Wiig,
2004). Its raw ingredient is knowledge, which only exists in the brains of people. There
is no machine or technology that can come close to matching the complexity and
power of the human mind. However, there are tools coming online (pun intended) that
are starting to mimic the way humans interact. Note, I (pronoun?) did not say "think",
but at a lower level, interact with one another and the world around them. The advent
and growth of the web and internet has exponentially increased the interplay between
humans and computers. At last, truly, the long awaited power of computing is
beginning to deliver on its heretofore outlandish promises. Science fiction is becoming
science fact. All the futurists, the movies, the dreamers, the Trekkies, the Collodi's, the
Arthur C. Clark's, the Bradbury's of this world are beginning to obtain some of the
devices that not so long ago were simply imaginary and un-real. Perhaps no other
realm, than that of communication, has seen such huge gains in progress.
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Thanks to the internet, people are enjoying new freedoms and experiences. Thanks to
telecommunications people are enjoying a level of interconnectedness never seen
before by mankind. All of this is underpinned by computer technology. Software
evolution has brought us to the point where stand-alone PCs are no longer the default.
"Software as a service" (SaaS) where applications are hosted remotely and used over
the internet, e.g. Salesforce.com, mashups, etc., is increasingly moving people out of
their silos in the webosphere. People are leveraging more, sharing more, browsing
more all thanks to the computing technology and, in particular, the web model. This
has very positive implications for KM. Finally the tools are arriving that can
effectively move KM theory further into practice.

For several decades we have had the ability to store and serve hard data. As computers
became faster, smaller, cheaper and more powerful they began to address the needs of
organizations, and then individuals, in a meaningful sense. The rapid rise in
technological prowess began in WWII. Following the war, companies, particularly in
the US, continued their march towards the domination of digital over analog. While it
is beyond the scope of this dissertation to chart in detail the growth and milestones of
computer technology, it must be acknowledge that these decades form the bedrock of
the digital foundations we now build upon. Initially, the focus was on mainframe
technology. Punch cards were replaced with machine code. As the code sped things up,
the quantity of data grew so storage became important. Not only was there more data
to store but there was a natural push to reduce the physical mass of information stored
on paper. Through the 60s and 70s the industrial-military complex was relentless in its
drive for innovation. It is now a well accepted fact that many of the modern products
and services we enjoy now began life in the service of the soldier. The increasing
miniaturization of technology meant that what once needed a warehouse now could be
located in an office, and thence, the private home. From the late 80s onwards,
computing power had reached the hands of individuals. Initially the capabilities were
weak but by the turn of the millennium there was significant computing firepower
under the roofs of many family dwellings. It is relevant to note that this power was not
restricted to PCs. Many devices that we are not immediately associated with computers
make our lives more comfortable and advanced: from microwaves to televisions, from
burglar alarms to air conditioning.

28

For KM and business performance, the central relevance of all this is the fact that we
have been able to store significant volumes of explicit, codified information for some
time now. And yet, as we know from the literature and experience, this has not
achieved what KM espouses (again, particularly well documented by Wilson, 2002). It
was simply information management. For the most part, it was predicated on the basic
notion of automation and storage. It was "factory digitization" - the model was to
replace manual labor with technology, the as had been done for agriculture and
manufacturing. It was a kind of robotics. Things that were done by rote were
automated and things that were not done by rote were made to be (just ask anyone
working in the insurance industry). A great deal of work that was done by humans was
increasingly seen as inefficient and problematic. There were some who predicted the
demise of the worker - everything could be computerized (Hussain et al, 2004). It
appeared we would go straight from university courses to golf courses - retirement in
the prime of our youth.

But this was actually more fantastical than the "HALs" and the "Dr. Who's". At least
what was shown in those stories was that humans do a lot more than simply process
stuff. In fact, the running theme through all of the science fiction is that no matter how
advanced technology becomes, it cannot replace the human. Computers do not (yet)
embody values, judgments, emotions, curiosity, historical memory and everything else
that motivate humans to action. This may seem obvious, even trite, but it has been
quite a while coming to reality. Individual human action was at best taken for granted
or, at worst, dismissed as un-important.

It is then with some irony that very tools that were going to supplant and displace
humans have highlighted how valuable our individual contributions are. As the
workplace has become increasingly computerized it has seen a corresponding growth
in the appreciation for human knowledge. The heavy lifting part has been figured out.
Human's conceded defeat to the processing ability of the CPU around the same time as
we proclaimed victory over the Axis Powers in the mid-1940s. What has now become
the Holy Grail for successful organizations is human knowledge. That hard-to-define,
difficult-to-grasp, impossible-to-touch, ethereal element that surrounds us, makes us
who we are and sustains all life as we know it – knowledge.
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And it is a happy confluence of events. As rising computing power threatened to put
humans out of a job a flip occurred and now it is now being used to release the inner
creativity and talents of people. Finally, computers are starting to deliver what they
always promised: a tool to complement and serve the human intellect.

Of all the tools on offer, the greatest potential for the practice of KM lies with the
internet and the web (Wickert, et al. 2001) (Bostock, 2002) (Mohamed et al, 2006).
Humans are inherently a social species. We live and operate in community with each
other. It is through our interactions that life finds its purpose and meaning. The internet
increases our ability exponentially to connect with people. It offers us avenues and
routes to others that mankind has never witnessed before. It could be said that the
internet is akin to the human brain; and all our traffic and communications, the
electrons and neurons. The web is, to all intents and purposes, a knowledge organism,
a reflection of all we know and do. That, however, is probably a discussion for the
philosophers. For the purposes of this dissertation, the point is made that the
interconnectivity that the web offers raises the possibility of observing, capturing and
re-using human knowledge in its natural performing state – the raw ingredient of KM.
It is not about mind reading or mysticism. It is about learning from, and sharing with,
each other. Thanks to the huge evolution in computing we are beginning to see tools
come into existence that are beginning to be a match for the way humans behave. Not
in the competitive sense, but in the serving sense.

While the theory and orthodoxy of KM has been in existence for three or four decades,
the tools and hardware to support it were pitiful, and in some cases, non-existent. No
more than a printer before Gutenberg; a pilot before the Wright brothers; or an indie
filmmaker before Final Cut Pro, tools are necessary to carry out the work. Success in
many fields is a combination of theory, experience and equipment (as espoused by the
ancient Chinese strategist, Sun-tzu).
Let me just be clear about one thing, a belief that IT  KM and vice versa. With that
said, the recent rise in web based tools has turned KM theory into a real possibility.
Web-based tools have been mentioned several times now. Why is that? What is wrong
with client-based tools, for instance? The reason is simple and already touched upon:
humans are social animals and where interaction exists so does knowledge. It would be
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an extraordinary interaction for a group of people to have that did not result in some
knowledge growth, no matter how frivolous. Even the knowledge of learning nothing,
is knowledge. Web-based tools permit genuine communication between individuals,
either in real time, e.g. video conference, or delayed, e.g. e-mail. Either way, the fact
that it is enabled by computers offers the ability to record and retain aspects of the
interaction. One of the strengths of web-based interaction is it allows people to work at
their own pace. There is little or no waiting. Services are pervasive – just because you
are on the internet does not mean a billion others cannot be on at the same time. And
perhaps the most important factor of all, truly useful tools are being created and are
starting to remove many of the technological hurdles that historically hindered thought
and action. The rise in computing power has allowed service designers to develop
applications, whether for gaming, education, work, etc., that address the real needs of
people. Computer applications are molding themselves around our goals, not us around
their limitations.

KM has been more successful developing its body of theory than tools and techniques.
It has, in fact, been quite poor at creating products specifically for KM. So-called
'knowledge systems' have never delivered (again, amply chronicled by Wilson). In fact,
most KM systems historically have been simply 'groupware' or some form of electronic
communication system.

Even thought it did not create this latest generation of tools, KM can legitimately and
gainfully employ them. The focus of KM brings clarity, direction and motivation to
many propositions. Using an everyday example, why look on a phone list as a lowly
list when in fact it contains a great deal of value-added information?

According to the Gartner Group, ten technologies underpin KM solutions (Bixler,
2002):
• capture and store
• search and retrieve*
• send critical information to individuals or groups
• structure and navigate*
• share and collaborate*
• synthesize*
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• profile and personalize
• solve or recommend
• integrate with business applications
• maintenance
(* the focus of this research)

In addition to technologies employed by KM, there are many non-computing
techniques. These typically assist with transforming companies into learning
organizations. More often than not, the outputs of the non-computing initiatives
provide much raw data and information for the computing side, e.g. repositories of
'lessons learned' or debriefs. Some of the most common tools and techniques being
used in KM strategies today are (Rao, 2004):
Tools
x

Intranet Portals

x

PeopleSearch

x

Forums

x

Central Contact Databases

x

CRM

x

DMS

x

Digital Media Libraries

x

Public Calendars

x

Web Conferencing

x

Wikis

x

Blogs

Techniques
x

Communities of Practice

x

Debriefs

x

KM Communication Plan

x

Knowledge Areas

x

Knowledge Mapping

x

Sharing Events
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x

Lessons Learned

x

Learning Histories

x

Best Practices

x

After Action Reports (AARs)

x

Project Performance Reviews (PPRs)

x

Peer Assists

2.6 Conclusion

In this chapter we examined what KM is considered to be. We then examined
"knowledge" and provided a broad, working definition and how the two relate to one
another. Understanding these fundamental concepts is key to making progress with
KM. They are difficult areas, at once personal and familiar and also opaque and
elusive.

We offered answers to why we would want to try and manage knowledge – what is the
motivation? We saw the answer to this is organizational knowledge and innovation.

We ended the chapter with an examination of the tools and techniques utilized in the
capture, codification and transfer of knowledge. All of these concepts are the basic
building blocks necessary to construct a KM strategy. We will encounter them and see
where they fit in the next chapter. "Knowledge" in particular is a concept that will have
relevance throughout this project. We will re-visit it again in chapter 5 when
examining how humans learn.
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3

KM STRATEGIES & IMPLEMENTATION

3.1 Introduction
It is said that, in business, strategy is the art of creating value (Normann, 1993).
Increasingly, knowledge is being seen as one of the most important strategic resources.
No competent business person will deny the importance of knowledge. The challenge
is, however, what to do in response.

As we have seen, there are different types of knowledge. Accordingly, different types
of knowledge must be addressed in different ways. This has implications for the type
of KM program and initiatives a practitioner might employ to elicit codify and diffuse
an organization's knowledge.

The preceding sections in this paper have dealt with the "what" of KM, and are
contentious in parts. The "how" of KM is even less clear and more heavily debated.

This chapter provides an overview and examples of some typical KM strategies. These
are important to understand because they provide a point of reference in looking later
at BIM's experience. They are not a side-by-side comparison with BIM's strategy.
Rather, they give additional perspective on KM strategies.

One of the difficulties in successfully analyzing KM strategies is the lack of examples
available for research (McAdam & McCreedy, 1999). Due to (1) the confidential
nature of KM strategies, (2) the amount of sensitive information in KM strategy
documents (for both client and practitioner) and (3) the basic fact that this is how KM
consultants make their living, there are very few real-life strategies in the public
domain.

The strategies that have been chosen for comparison in this research are:
x

The Four Pillars of Knowledge Management

x

The Knowledge Management Toolkit

x

APQC's Road Map

x

UK Government, Improvement and Development Agency
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These strategies have been selected because the meet the following criteria:
x

they are full, comprehensive strategies

x

they identify KM as being a multi-faceted discipline

x

they view KM as a staged, evolutionary, iterative process

x

they are widely recognized and accepted

x

they are in the public domain

3.2 The Four Pillars of Knowledge Management
One of the most widely read and clearest articulations of a successful KM strategy is
Bixler's "Four Pillars Of Knowledge Management". Bixler co-opts the four pillars
identified by Baldanza, Stankosky and Calabrese in their work on enterprise
engineering (1999). They are leadership, organization, technology and learning.

Figure 3-1

KM Enterprise Engineering (Stankosky, 2005)
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A brief summary of the Four Pillars applied in a KM context are:

Leadership
Leadership is responsible for developing business and operational strategies. It must
provide a vision of success and a path to get there. Once KM is accepted as a necessary
part of that journey, leadership must build executive support and KM champions, one
of which must be at or near the top of organization. The most important reason for
successful leadership is the need to drive and manage cultural change.

Organization
A culture of knowledge creation and sharing must be diffused throughout the
enterprise. Introducing KM often requires significant organizational change depending
on the entity. However with rising job complexity, universal available information and
increasingly highly-skilled workforces, organizations must adapt to stay relevant to all
stakeholders.

Technology
Technology is a key enabler of KM. While not the entirety of a program, without the
proper tools and technology infrastructure failure is guaranteed. A clearly defined and
scoped KM strategy with well thought-out requirements will help select technology
products that will meet needs effectively.

Learning
A large part of the culture change is to embrace organizational learning. This translates
into activities such as, increasing internal communications, promoting cross-functional
teams and creating a learning community. Learning is an integral part of knowledge
management. Managers must recognize that knowledge resides in people, and
knowledge creation occurs in the process of social interaction and learning. The tools
are vitally important but ultimately, it is the behavior of the people that will ensure the
long term success or failure of a KM strategy.
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Figure 3-2

KM & Business Strategy (Baldanza et al, 1999)

Bixler emphasizes that KM must pervade throughout an entire enterprise and not be a
separate function carried out by a separate KM department or a KM process. It must be
embedded into all of the organization’s business processes.

Critical Analysis
The detail contained in this strategy is a double edged sword. It is both immensely well
thought out and potentially overpowering. For KM professionals and business
academics it is digestible, but for lay people, this level of intensity might be offputting.

Bixler's requirement that KM be the part of everyone's job is key. Successful KM
necessitates everyone's involvement. If not it will become just a fig leaf or tokenism.
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3.3 Tiwana
"The Knowledge Management Toolkit", by Tiwana is a seminal KM text. Its subtitle is
"Practical Techniques for Building a Knowledge Management System" and it is very
action oriented.

The initial parts of a knowledge management programme, according to Tiwana are:

1) Define the knowledge management programme

What it is about, what it will achieve, the top level requirements it will satisfy

2) Form the knowledge management team

Collect together the people with skills needed to accomplish the knowledge
management programme

3) Create the knowledge management programme plan

Detail the projects and activities that will realise the knowledge management
system

4) Analyse the organisation’s existing technology

Find out what’s there so that the new knowledge management system can exploit

5) Audit the existing knowledge

Find out what knowledge exists, and where it exists

6) Design the architecture of the knowledge management system

Design the top level technical architecture that underpins the knowledge
management system

7) Develop the knowledge management system

Implement and integrate knowledge management system components

8) Deploy the knowledge management system

Roll out the knowledge management system to users
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9) Measure the knowledge management system’s effectiveness

Quantity the benefits the knowledge management system brings to the organisation

Figure 3-3

Tiwana KM Program

(Graphic courtesy of Frank Deignan, DIT)

Critical Analysis
Tiwana's strategy is one of the gold standards of KM works. However, there are
several points where it might now have been overtaken by the times. The most
significant of which is the development of a bespoke KM system. We saw in the last
chapter some of the tools and techniques that are commonly employed in KM at them
moment. None of them are purely a "KM system". Certainly, none of them are
developed from the ground up for each individual client. If one were to substitute the
word "plan" for "system" perhaps the strategy would still be valid. If not, Tiwana's
strategy appears outdated in this regard. Also, with the growing numbers of KM
practitioners in business it likely an organization would hire a KM consultancy
nowadays rather then form their own team. Small criticisms, perhaps, but noteworthy
nonetheless.
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3.4 APQC's Road Map
The APQC's Road Map to Knowledge Management Results presents one of the most
comprehensive strategies for implementing a KM program. It is widely recognized and
utilized (Chevron, the World Bank, IBM, Best Buy and Shell). It, too, is oriented
toward action like I&DEA's.

The APQC’s "Road Map to Knowledge Management Results: Stages of
ImplementationTM " has five stages:
1) Get started
2) Develop a strategy
3) Design and launch an initiative
4) Expand and support
5) Institutionalize knowledge management

Figure 3-4

APQC’s KM Road Map

There is not space to analyze APQC's roadmap in depth as it is extremely detailed but
an overview of the main headings will provide good insight into the plan.
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Stage 1 - Getting Started
Define KM in terms people can relate to
Identify others to join the cause
Look for windows of opportunity
Capitalize on the technology
Create a compelling picture
Know your own corporate history

Stage 2 - Explore and Experiment
Form a cross functional KM task force
Select pilots or identify current grass roots efforts
Find resources to support the pilots

Stage 3 - Pilots and KM Initiatives
Fund the pilots
Develop methodologies
Capture lessons learned
Land the results - pilots must produce results and teach the organization how to better
implement KM

Stage 4 - Expand and Support
Develop an expansion strategy
Allocate resources
Communicate and market the strategy
Manage growth and control chaos

Stage 5 - Institutionalize KM
Embed KM in the business model
Realign the organization structure and budget
Monitor the health of KM
Align Rewards and Performance Evaluation
Balance a Common Framework with Local Control
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Stage 6 - Continue the Journey
Key Learnings:
Stage 5 requires adoption of KM as enabling the organization strategy or mission
Organization structure will change to fit the new way of working
KM is not a “way we work” until it is part of the performance appraisal system

Critical Analysis
The APQC's strategy is one of the most comprehensive plans available. It is a full scale
implementation. It is probably more suited to a professional KM than a lay person. It
too emphasizes the practical element. Its first instruction is to, "Define KM in terms
people can relate to." This sets the tone and also a warning for those who do not fulfill
this requirement. People have to grasp what the KM program is trying to do.

The first two stages contain everything that will define the success of failure of the KM
program. There is strong emphasis on group involvement. Additionally, finding
opportunities to experiment with will ensure relevancy. If these two steps are achieved,
it bodes well for any KM program. There is an absence of much theoretical KM
training or workshops. This differs from the case of BIM and may well be a more
suitable approach for some organizations.

3.5 I&DEA
The UK Improvement and Development Agency recently published their
recommendations for compiling a KM strategy. It is pitched at the small business
owner or company manager thinking about implementing a KM plan. It is weighted
more towards action than theory (a positive approach). There are six main stages in
their plan:
1) Where to start?
2) Cultural change
3) Recommended KM behaviours
4) Key KM activities
5) Communications strategy
6) Setting KM objectives for staff

Of the six steps the one that has most relevance for this study is #6.
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Stage 1 - Where to start
Stage one begins with the basic questions: Why? What? Who? How? From a longer
questionnaire is offered investigating the suitability of the organization for KM.

According to I&DEA, seven areas have to function effectively for KM to become
integrated into the functions of an organization:

1) IT systems
2) information structures
3) organisation structures
4) business processes and metrics
5) knowledge processes
6) communications strategy with change management component
7) cultural change – staff behaviours.

Stage 2 - Cultural change
The I&DEA strategy emphasizes the fact that the strategy must support the business
goals of the organization. If it does not, people will not see the relevance and KM will
not embed. If they see the relevance it stands a chance.

Stage 3 - Recommended KM behaviors
The recommended knowledge-related behaviors are: finding, using, creating, managing
and sharing.

Stage 4 - Key KM activities
The four recommended KM behaviours are based on these three activities:
Connecting people to information and knowledge
Connecting people to people
Organisational improvement
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Stage 5 Communications strategy
It is recommended that KM be managed as a change initiative. When implementing
change, effective communication is vital. According to I&DEA there are two
approaches to communication:
1) the ‘big bang’ branded approach (high visibility, high risk)
2) the ‘stealth’ approach (lower risk, lower impact)

Which course to follow, depends on the particular environment and organizational
culture. It is possible that a blend of the two might be best. That is, be up-front and tell
everybody what is taking place. That will allay any fears and also might recruit support
for the effort. Then, go low-key and start implementing the plan without unduly
distracting people. Too much information and constant "advertising" can numb people
or have a negative effect.

Stage 6 Setting KM objectives for staff
A key part of I&DEA's strategy is to set objectives for the staff. This point has
significant potential for success. Like a parting gift at a wedding, you are giving people
something to take away with them. In this case, it is actually a task. KM
implementations often founder due to fuzzy goals or overly complex strategies, People
need simple, clear goals. As long as you have chosen real, relevant, concrete goals in
the first place (linked to the organization's mission) it will be relatively straightforward
to break out individual/group tasks. A corollary of this is, people will feel like their
time was spent in pursuit of something and not just to attend a talking shop.

Critical Analysis
The I&DEA's KM strategy is well pitched at the small business owner or someone
trying to implement KM on their own (without a KM consultant). It offers a step by
step approach that is strongly guided by pragmatism and common sense. It would be a
good reference for a KM practitioner too. It is clearly informed by everyday
likelihoods, e.g. the communication approaches. Even with this clearly devised
strategy, one wonders if the assistance of a KM expert may not still be needed?
However, after reading this paper a prospective KM customer would be very well
informed as to what steps are necessary to proceed.
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3.6 Conclusion

Unlike most other professions there is no orthodoxy, no single way of doing
something. Two KM practitioners could quite easily come up with two completely
different ways of implementing a KM program for the same client - and both may be
perfectly legitimate. Despite its long history, there is still a large element of exploration
and discovery within KM. It is an old head on young shoulders. Some of the things
may influence a KM program are:
x

KM practitioner's background

x

Industry sector

x

Project budget

x

Client size

x

Client's background

x

Client's expectation

x

Unionization

x

Staff support

(Haggie and Kingston, 2003)

The strategies identified in these papers are very comprehensive and deep. They
encompass every aspect of KM and businesses. There is, perhaps, a danger of them
adding to the complexity of the field. While they serve as good blueprints for KM
experts, it is very likely that non-KM people, that is staff and managers would balk at
the complexity involved in them. It would be advisable to hold back much of this
architecture from all but the most passionate stakeholders. This is one of the lessons
learned in the BIM experience. It seems possibly to have been a case of information
overload in some areas. In retrospect, less might have been more.

As KM becomes more understood, as the profession matures and as the tools become
more human-friendly, perhaps there will not be a need for such highly convoluted
strategy documents? Perhaps it might be enough to state that, for example, "internal
communication is poor so we should develop communities of practice", and everyone
will know what that means? Or, "We should know more about our customers so let’s
install a CRM system" (this one, in particular, is moving in this direction).
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Such an acceptance of new practices will have a synergistic effect on culture. Most
people believe that culture is a starting point and attention should be paid there first.
There is a school of thought that says the opposite, that culture is an output of other
actions. The culture you get is a result of things that were done (or not done). Dr. Carla
O’Dell of APQC, is one of those people: "Many… say that in order to implement KM
in your organization, your culture needs to change first, but culture change is a result
of knowledge sharing, not an antecedent. Design KM around your culture for success."
(O'Dell, 2002) In other words, if you give people the right tools and training you will
get the result you desire.

In all of these strategies there is talk of balance and harmony of forces. This is quite
difficult to achieve in the reality of a typical organization. Competing agendas,
disinterested employees, commercial pressures, egos, turf wars, privacy concerns,
individual abilities, redundancy anxieties and a host of other mundane, everyday
elements can significantly derail the most well thought-out KM strategy (Awad and
Ghaziri, 2003).

Of all the salient points in the preceding KM strategies, the recommendation that KM
start with the business plan is possibly the most important. Unless KM (or any other
service) is aligned with the organization's and staff's needs it will not resonate and fail
to embed. Any actions stemming from a non-aligned KM strategy will appear
irrelevant and/or disconnected from the day to day work (PriceWaterhouseCoopers,
1999). This seems to be at least partially the case at BIM. A formal KM strategy was
drawn up but it had to be to be retro-fit to sync with the day-to-day needs of the
various departments. Given that there was no business plan at the time this is
somewhat understandable.
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4

BIM – CURRENT AND FUTURE KM

4.1 Current State of KM
4.1.1

Chapter Introduction

This chapter examines in detail the history and status of KM at BIM. Specifically, how
BIM approached Knowledge Management, its successes and failures, stakeholder
analysis and how it could be progressed further from this juncture.

Few organisations in Ireland have taken such a comprehensive and professional
approach to managing their knowledge. The strategy fulfilled all the requirements laid
out by authors in the preceding chapters.

However, despite this KM has not embedded yet within the organisation. This is a
common reality of KM programs - even with strong starts, embedding is not
guaranteed.

Through stakeholder interviews and plan analysis, a view of why KM has not
embedded has been arrived at in this chapter. Armed with these conclusions
suggestions can be made for further action.

4.1.2

BIM

BIM is an Irish semi-state body responsible for the development of the nation's sea
fisheries industry and coastal communities. A semi-state organization in Ireland is a
quasi-autonomous, non-government organization. They are part of the government
apparatus but they are not civil service. They are government funded, independent
agencies who provide specific areas with funding, advice and support.

BIM has approximately 200 staff spread across 22 sites in Ireland and three European
marketing offices. About half of the staff are located at head office in Dun Laoghaire, a
few miles from the capital. It is made up of six divisions: CEO, Secretariat,
Aquaculture, Fisheries, Marketing and Marine Services. The first two divisions are
corporate/bureaucratic, while the remaining four are operational.
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The broad aims of BIM's KM program were to modernize the organization and to
improve efficiency. The KM team wanted to get to a point where it could be said that,
"KM is just the way things are done at BIM".

4.1.3

BIM's KM Journey

BIM began its KM journey in 2004 when the current head of IT developed an interest
in the subject. She believed that KM could help improve and modernize the
organization. Its progress arc is typical of many KM programs. It enjoyed a strong
start, and even though it has been actively pursued for several years, it has not fully
embedded.

The IT Manager received support from her direct supervisor and endorsement from
senior management. While management was not familiar with KM, they saw the
potential and were keen to support the effort.

BIM's parent organization (at the time) was the Department of Communications,
Marine and Natural Resources (DCMNR). DCMNR was promoting KM and was
providing funding under a 'Change & Innovation Management' program. This provided
the ability to financially invest in KM as well as giving access to experts in the field
and others with experience.

BIM was typical of many organizations when they started their KM program.

There was no coordinated policy to capture and record specialized expertise for
possible wider exploitation. There were no policies or practices in place to protect the
organization's knowledge assets. There were no policies or practices in place to retain
expert knowledge. There were no formal mechanisms in place to learn from experience
or lessons. There was also a perceived lack of 'sharing culture' across the organization.
There was a high-degree of divisionalization due to the four divisions interacting very
little on a formal basis. This viewpoint was derived from face-to-face interviews and
on-line surveys.
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The KM benefits hoped for were:
x

Improved efficiency

x

Improved work practices

x

Bring staff together no matter where they are located

x

Improved cooperative work environment

x

Continuous training and development of staff

x

Assist in facilitating the integrity, quality and availability of operational and
management information within the Board

x

Foundation for better structuring and co-ordination of all activities, internally
and externally

x

Promotion of knowledge sharing and improved use of knowledge leading to
knowledge creation

x

Improvement in efficiency and effectiveness of BIM in the way it manages data
and information

x

Overall culture enhancement

x

Access to a concise and organized knowledge base

x

Promotion of use of best practice

x

Improved use of IT resources

x

Cost saving

Figure 4-1

BIM's KM Timeline

KM began in a semi-formal way in 2004, through the implementation of several ITbased initiatives. A "U:V:W:" network file structure was established moving people
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away from relying exclusively on their hard drives and towards information sharing. A
corporate intranet portal was installed to further promote sharing and communication.
A formal IT Training & Induction Manual was compiled and published (KM concepts
were included). In late 2004 it was decided to pursue KM formally. To that end, the
services of KM consultants CIBIT were engaged. CIBIT had experience working with
other Irish semi-state organizations and understood the requirements and dynamic or
the sector. A "KM Steering Group" was established consisting of two senior managers,
the HR manager, the IT manager and KM consultant.

In 2005 CIBIT carried out a knowledge audit, created a KM strategy and conducted
KM training workshops. The audit produced the following:
x

identified key knowledge areas, i.e. what people must know to perform their
jobs

x

measured how strong these areas were

x

proposed actions for their improvement

The knowledge areas (see next section) formed the basis for all following KM work.

In 2006, the KM Strategy was formally signed-off by management. There were clearly
identified goals and a mandate to pursue them. It would be left up to the IT Dept to do
the vast majority of the work. One of the recommendations to alleviate this burden was
to appoint Knowledge Stewards. Eighteen individuals in key roles were selected
become champions or experts in their departments to spread and promote KM. Special
workshops were held to educate the stewards in KM best practices. Several KM
technologies were introduced at this time:
x

ProjectSpace - an area that teams could run project and store relevant
information

x

PeopleSearch - an online "expert finder" or corporate Yellow Pages

x

Video/web conferencing

x

CRM

x

DMS

In early 2007, workshops for the Knowledge Steward continued. Web conferencing
facilities were installed in regional locations and was fully rolled out. A Knowledge
Management Officer was recruited in June, 2007 on a 12-month contract. His main
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task was to help implement the KM strategy. To this end, he and the IT Manager
drafted a KM action plan for the year ("KM Plan 2007-08"). One of the central
mechanisms was to hold workshops for each division to re-evaluate the Knowledge
Areas and update staff on KM progress. Towards the end of the year it was decided to
terminate the Knowledge Steward program.

In 2008, work continued on addressing the Knowledge Areas and the tools enable
them. Suggestions and recommendations were made to senior management to
incorporate KM deeper within the strategy of the organization. Development on CRM
was postponed following the recruitment of a new Marketing Dept. manger who
initiated a review of all activities. Development was also postponed on DMS as a result
of technical problems that needed to be addressed. Good progress was made on more
standard applications such as Outlook. A large and positive culture shift occurred with
the switch to public calendars. Nearly 100% participation with the PeopleSearch tool
was reached, another culture shift. A digital medial library was set up and piloted.
Research was carried out into future KM opportunities.

4.1.4

BIM's KM Strategy & Plan

BIM's KM strategy was constructed from a deep analysis of the work that staff
perform. The core of the analysis was to identify the organization's knowledge areas what people need to know to do their work. This was done in separate group sessions
for each division and one for the management team.

The organization's knowledge areas were uncovered during a formal knowledge audit.
There were over 250 sub-areas which were grouped under the following common
headings:
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At a strategic level:
x

Communication

x

Environment

x

Funding clients

x

ICT

x

Industry

x

Markets

x

Policy

x

Public

x

Quality

x

Regulatory issues

x

Staff

At an operational level:
x

Environment

x

How business is done (who is doing what, when, etc)

x

Industry

x

Policy

x

Quality

Once the knowledge areas were identified, staff were asked to rate themselves on a
scale of 1-9 on how strong the thought they felt they currently were in terms of
proficiency, codification and diffusion. Staff were then asked how much improvement
they would like to see by the end of 2009 on the same scale. This produced targets.

The workshops provided the areas requiring attention, the degree of attention and
recommended actions to achieve results. Because the staff themselves identified the
knowledge areas, they had ownership and a stake in the process. This is an aspect of
the holistic approach recommended in the strategies outlined in Chapter 3.
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Following the analysis the following broad recommendations were made:

1. KM infrastructure and codification - that focuses on building an infrastructure
that allows for better codification of knowledge and will use the results of the
new practices coming out of projects 2 and 3 as its inputs.
2. Aligning KM & HR - to help embed the knowledge areas identified in the audit
process into the existing structures at BIM
3. Sharing knowledge - this will focus on improving BIM's capacity to diffuse
knowledge.
4. Enhancing organizational memory - this will focus on enhancing BIM’s
capacity to improve the quality of its knowledge.

These recommendations were disaggregated into fine grained steps and actions within
the strategy document. If the recommendations were followed, it was forecast that by
the end of 2007 "the principles and practices of knowledge management will be well
established systematically with the majority of staff experienced in using new
approaches." For a several reasons, outlined below, this state of affairs was not
achieved.

Figure 4-2
BIM KM Strategy Timeline
(gaphic courtesy of DNV-CIBIT)
To implement the KM strategy the KM Officer and IT Manager drew up a plan to put
the strategy into action in the autumn of 2007.

The KM Plan 2007-08 was based on a uniquely developed 3-stage process of "Identity,
Integrate and Improve". It was felt that this process would be simple enough for people
to understand yet powerful enough to deliver real benefits. Appropriate tools and
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techniques were selected to enable the plan. The technological and non-technological
difference was deliberately exposed and highlighted in response to the overarching
feedback that KM "is all about computers".

Figure 4-3

Figure 4-4

BIM's KM Plan 2007-2008 - KM Cycle

BIM's KM Plan 2007-2008 - KM Tools & Techniques
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4.1.5

BIM's Current KM Outcome

Despite starting off with all the recommended elements, e.g. funding, management
support, external expertise, etc., KM cannot not be said to have embedded at BIM yet.

Stakeholder analysis indicates that the view of KM runs from enthusiastic confusion to
passive hostility (with small pockets of non-passive hostility). To most people, it is a
good idea… for someone else to implement. For others, it is an annoying imposition.

Research was carried out to determine the stakeholder's view of the status of KM.
Face-to-face interviews were held with the Knowledge Stewards. It was considered
that these individuals knew enough about high level KM and the view at grassroots
level to have an informed opinion. Fifteen interviews were held over a two week
period. The interviews ranged in length from 5-60 minutes depending on participant's
enthusiasm. The style was open ended and free flowing. The main question was "Can
you tell me about your view of KM at BIM?" The following is a sampling of responses:

x

KM was seen as complex and off-putting. Many staff felt that there was some
sense behind it but were put off by what they considered jargon. There were
repeated requests for "plain English".

x

KM was seen as something for managers and executives. It was perceived to be
an strategic and not for everyday, operational implementation.

x

KM was seen as another management fad. There was a feeling "that this too
shall pass" and people did not need to get overly exercised by it. In fact,
because it was the latest flavor of the month, people should not bother with it at
all as it would be just a waste of their time and lead to frustration or
disappointment.

x

For those who were enthusiastic about KM, there was a feeling of disempowerment. They felt that they either did not have sufficient rank or training
to implement changes.

x

For others, while they understood what KM was about and were supportive of
its aspirations, they felt that it was not relevant in any way to their own work.
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x

Others felt that KM is "all about technology". This alienated people who felt
they were not proficient with computers or had no interest in becoming
proficient.

x

If KM was to be implemented by frontline staff, how would it be done?

Some of the specific things that possibly contributed to this outcome are:

The KM workshops may have been too detailed. People reported being confused by
the terminology and came away saying it was "all jargon". Others reported it being "all
about computers".

The scope of the KM Plan 2007-08 was overly ambitious for a 12-month timeframe
and the limited enthusiasm. Only four or five of the twenty initiatives could be
addressed. This was a significant lesson – less is more; start small; focus on one or two
things. There may be no such thing as too small a KM plan.

A significant debilitating factor was the lack of engagement from the Human
Resources department. As we have seen in the preceding chapters, people must be
engaged (Smith and McLaughlin, 2004). KM started life in the IT Department, as is
often the case. However, to be successful and to embed within an organization it must
be spread and be embraced by other key enabling departments. It is arguable that the
most important of these is HR. Of all the factors required for a successful KM
program, the two that must be 100% present are: people and technology (ibid, 2004). It
was beyond the remit of the IT Department to engage with staff on any other than a
technological level. Clearly, actions such as rewards and recognitions (or the converse)
for KM participation would be well beyond the scope of the IT Department.

Another factor which came to light was that the organization did not have a business
plan. While there certainly were government polices and directives, they were very
much at a macro, national, industry level, e.g. European Union fleet decommissioning
schemes. What was lacking was an operational-level business plan (Donaghue et al,
1999). Without a business plan to connect into, the KM program was essentially
guessing at solutions (Mullin, 1996). This can be seen in the KM Plan 2008-07, which
cast a wide net in the hope of landing on areas of interest. The KM strategy analyzed
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what staff knew at grassroots level, but there was little connection with business. For
instance, while it was recommended that a CRM system be installed to manage
customer interaction, it was not known that the division was about to undergo a major
operational review which paused everything. There was a disconnect between the
business and the KM program.

It could be said that senior management is not driving the KM program at BIM and
therefore is it not a priority for staff. While there is full (tacit) support and funding, it is
not really a priority. This is not a criticism of management, it is simply the reality.
There are more urgent issues and KM is seen as a "nice to have". This, in fact, is
reasonable and responsible. The organization is not there to implement KM. Rather,
KM is a service to assist the organization function better and it must compete for
attention and relevance. Still, it sends a signal and makes it harder for KM to be taken
seriously.

It is beyond the scope of this dissertation to analyze these factors in fine detail.
However, they do give potential insight as to why KM did not embed more quickly
given its strong start. Even among advocates of KM, there is beginning to be a loss of
faith. A strong basis for it exists but it needs to be re-tooled if it is to fully embed.

4.2 BIM – Next Steps
Taking from the findings above, this research wanted to examine if KM could be retooled to deliver something to staff that was easy to use, easy to understand, and
immediately effective. In other words:

x

Identify a benign technology…

x

controlled by IT…

x

that is relevant to daily work…

x

with low barriers to entry…

x

which makes life easier…

x

and is not overtly KM.
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While several initiatives were examined, the item that seemed to fit all these criteria
was an intranet-based "knowledge map". It seemed to address many of the issues raised
by staff such as, what's going on a BIM? Who is responsible for what? How to
navigate through the organization? Where things can be found? Need for better
communication, etc. "Knowledge mapping" seemed to offer a powerful yet an easy-touse tool that would provide significant benefits to the staff and company.

4.2.1

Research Survey and Justification

From the earlier findings concerning the state of KM at BIM, it was known that staff
attached somewhat negative connotations to the "KM" label. It was decided, therefore,
to tamp down the use of the KM nomenclature. An online survey was drafted under the
heading "Findability". There was no mention of KM or "knowledge mapping".
Questions were posed in lay terms and were aimed at discovering how people work
and what might help them with it. They were framed at a basic, easy to understand
level. For example, instead of "codification and diffusion", we would simply say,
"saving and sharing". Even the term "findability" raised an eyebrow or two. It is not to
suggest that people were not able to grasp the terms intellectually, rather, they said
they found them needlessly complex.

This survey was disseminated online via the intranet. This was so, (a) so all staff could
be reached, and (b), it was considered the least invasive method of gathering
information.

The survey was designed to collect qualitative data more than quantitative. This was
not a numbers exercise. It was more about hearts and minds, i.e. how did people feel?;
what did people think?

4.2.2

Survey "Findability"

The purpose of this survey was to try and get (A) an idea of how people work, and (B)
where they keep and retrieve everything? It was also looking at peoples' work habits,
e.g. how to they save, what are their preferences, do they share, etc.
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There were twenty-two questions (not including statistical questions) in the survey. 45
people o(nearly 1/3 of the staff) responded. This high level of participation was in itself
a surprise finding as it showed people were technically capable and interested in the
subject being examined. The full survey and results are contained on a companion CD
to this project.

The survey revealed that people would like to be able to go to a single on-line
repository to find what they are looking for. This struck people as a sensible, efficient
and modern approach, speeding things up and cutting frustration down. Not everyone
was positive but the vast majority was. A sample of directly quoted responses:

x

There is no a clear common protocol about where to save documents and / or
to label them (e.g. sometimes two persons put the same document under
different categories: as a meeting paper under "Meetings" file and as a
relevant background information within "Topics" file). There is a need to rethink about how to save our documents before doing it.

x

There is no a clear common protocol about where to save documents and / or
to label them (e.g. sometimes two persons put the same document under
different categories: as a meeting paper under "Meetings" file and as a
relevant background information within "Topics" file). There is a need to rethink about how to save our documents before doing it.

x

system currently used is chaotic and not logical, does not show revisions, etc....

x

Alot of staff keep their staff in their own folders because they consider it "to be
their work".

x

Use of the V drive for file storage and sharing is not implemented across the
department it is up to each person.

x

we have an organised folder which is used for distinct prijects eg diving where
the work may involves multiple users but my own work would not be accessible
to others. The same would be true of others in the section

x

so many directories, hard to locate what i'm looking for sometimes
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x

This is mostly true, but sometimes I find it hard to find things on the network,
when I'm not actually sure what I'm looking for. If I know specifically then
documents are easy enough to find.

x

Files are not well organised/named/shared

x

Can readily access my sections work but not sure where to find my divisions
work

x

I havent tried to find this information on the network. I have used the BIM
website for this purpose or phoned individuals within other divisions

x

I wouldn't know where to start looking

x

Lack of communication between departments, departments not telling each
other where information can be found.

x

so many directories, hard to locate what i'm looking for sometimes

x

wouldnt Know file names to look up

x

I know stuff is there on file but no central bank of info

x

It may be helful to have a sophisticated search engine on the global folder
where keywords would lead to a repository of information or where there might
be links to other repositories.

x

As above don't hae access to all divisions. There must be lots of duplication eg
databases etc.

x

it takes longer to find than just ringing relevant person for report if looking for
images, it takes too long to open, would rather use images i have in own
collection

x

People (including me) seem to save everything to their PC hard drives and
forget the information exists unless directly asked for it.

x

Sure, various forms should be on the BIM Intranet such as payment forms,
claim forms, etc. stuff you only need now and then, but when you want it you
cant immediately find it. Also Head office notices such as staff vacancies should
not be included in emails as an attachment but the email should have a link to
the attachment. The added advantage is that at a later date when I need to look
up sometime relating to say vacancies, I can find them all historically and
chronologically in the one location.

x

Search words I maybe using might not be allocated, I know the info is there but
cant put my finger on it.
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x

could do with more internal information- maybe encouraging people to put up
featured pices on their work?? or projects?? Also key areas like data held or
looked after should be attributed to someone?The internet page could be
overhauled to make more user friendly.

x

more dynamic business info & wiki type info e.g. gear stuff and sciency stuff
(lab)

x

Downloadable copies of all reports produced up BIM, up to date information
on research initiatives

x

Some people tend to store their drafts on shared folders. Don't think this is a
good idea, only the final documents should be there, to avoid confusion,.

x

No formulised structure- I kno document management systems are being trialed
but in the menatime alot of information could be easily lost due to lack of policy
on storage of company information.

x

Site map andcentral access would be good

x

Isnt enough focus on sharing info

x

People are very possessive about their information, it would be good if all
useful info was put into library for general use e.g. The Marine Institute
Library

x

a organisation type map (nothing has ever been done from a 'BIM' as opposed
to divisional level as far as I know). Would help to break down the silos and
have commmon goals.

x

A site map would be a good help

x

A site map might be a good idea

x

a site map would be useful

x

site map might be useful along with BIM structure tree- i am regionally based
and am not familar with everyones position within BIM and their recent
publications, projects

x

A site map, make the main site more user friendly

The most frequent suggestion was for some sort of a map or where everything is. Even
though "knowledge mapping" was not mentioned, it validated the hypothesis that it
could, very likely, provide a tool that could address the needs of staff. If it did this, it
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would have the twin effect of embedding a KM tool and practice within the
organization.

4.3 Conclusion
This chapter showed how BIM got started on their knowledge management journey. It
shows how the initiative started strongly but waned over time. The goal was to change
work practices so that "KM would just be the way work was done at BIM". This has yet
to happen. From a theoretical standpoint people know a lot about KM, but from an
implementation perspective, new work practices have been slow to creep in.

The results of stakeholder analyses shows there is general agreement that knowledge is
important and should be attended to in some fashion. There is less agreement on
exactly how it should be done or who should do it.

The strategy document laid out clear and detailed recommendations. Most of them
have not been adhered to except by the IT Department. Several aspects of the KM
strategy have been written-off entirely due to lack of proactive support, e.g. aligning
HR and KM.

The KM work currently being done is more limited in scope. While some of these
initiatives may seem basic and possibly even "un-KM", it is a reflection of where the
organization and staff are. They are delivering real benefits and the lesson appears to
be: start small. Starting small will help with uptake and embed KM practices. Usage is
the key, based on business need.

This ethos has informed the experimentation in this dissertation which will be seen in
the following chapters.

Backed up with the above findings, research into "knowledge mapping", which appears
to offer simple tools that will aid with organization and learning, began. If these steps
can be achieved, the belief is that KM will become more embedded within the
organization.
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5

KNOWLEDGE MAPPING

5.1 Chapter Introduction

In the last chapter we analysed how BIM operated from a KM perspective. A
knowledge map was proposed as a possible means of improving this process and at the
same time embedding KM. Before embarking on a knowledge map implementation,
we must understand its genesis. Humans have been using maps, charts, drawings and
classification systems for thousands of years. In this chapter we will look the theory
and history behind maps and mapping. We will look at why maps are so valuable and
appealing to humans. We will examine how humans learn from maps. Many of the
concepts involved are taken for granted because they are so familiar nowadays: from
libraries to the World Wide Web; from indexes to hyperlinks.. Any one of these areas
holds a lifetime's worth of study. They tell us as much about who we are as humans as
how we operate. The key to understanding maps, is understanding how humans learn –
the process of acquiring knowledge.

5.2 Associationism & Constructivism
One of the most important concepts in mapping is "associationism". This is the theory
that people learn by associating things with other things. Education expert, Ray
McAleese declares that, "The idea that one concept generates links with another
concept and that the building blocks for thinking are related as chains or cascades can
be traced to Aristotle." (1998, p.9) For McAleese "the associative power of the mind",
one node triggering another node, ultimately creates a network of web of interrelated
ideas in the mind and results in knowledge creation.

Associationism is part of "constructivism", a school of thought concerned with
learning. It has a long history going back to Immanuel Kant. The leading proponent in
the 20th Century was Jean Piaget. Piaget is attributed with formalizing the concept.
Part of his work was the concepts of "assimilation" and "accommodation" as ways in
which people learn and construct new knowledge:
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x

"Assimilation" is the incorporation of the new experiences into an already
existing framework without changing that framework

x

"Accommodation" is the process of reframing one's mental representation of
the external world to fit new experiences.

These are important for knowledge mapping because they explain how people learn
and what their future/next actions are likely to be. Also, knowing how people learn, we
can start to design systems that serve up the most likely required elements rather than
guesses or approximations.

We shall go more in depth into how human's learn when examining Concept Maps
later in this chapter.

5.3 Hyperlinking
The computer equivalent of associationism is hyperlinking. Although it may seem a
recent development, coming perhaps with the rise of the world wide web, hyperlinking
actually dates back to 1945 and Dr. Vannevar Bush. Bush was US Director of the
Office of Scientific Research and Development during WWII. He first suggested the
notion of the hyperlink, referring to is as "an associative index" [Bush 1945]. Bush was
motivated by the staggering amounts of new information, research and knowledge that
had been generated by the American scientific community during war. It was said
Bush was calling for nothing less than "a new relationship between thinking man and
the sum of our knowledge." (editor of The Atlantic). As mentioned above, Bush was
concerned not with storing or managing information, but with finding it."

Bush, too, was a believer in the theory of associationism. "information is found (when
it is) by tracing it down from subclass to subclass... Having found one item, moreover,
one has to emerge from the system and re-enter on a new path. The human mind does
not work that way. It operates by association."

Ted Nelson was the first to use the term "hypertext" in 1963 and publish it in 1965. He
founded "Project Zanadu" as a first year postgrad at Harvard in 1960. The goal was to
create a computer network with a simple user interface in order to do away with the
need for paper. The reason that hyperlinks are so important is because they overcome
64

the constraints of time, space, geography, retrieval, etc., according to as Bush and
Nelson. A click on a link can bring you to all parts of the globe in a matter of seconds.
This level of searching has never been witnessed in the history of mankind before.

5.4 Categorization
Throughout history, people have struggled with search and retrieval: recording things
and later trying to find the recording. In prehistoric times this was not a great challenge
as very few things were recorded, e.g. papyrus scrolls (2500 BC). But as technologies
improved and production increased, retrieving artifacts became a larger problem. With
the advent of Gutenberg's printing press (1452) and the ensuing Renaissance, there was
an explosion in the amount of data available.

Libraries began to store books for retrieval. With many thousands of titles being
printed every year, retrieval became a challenge. It quickly became impossible for a
person to physically peruse the entire collection to locate what they were looking for.
As an attempt to alleviate this situation and to organize the tracts of books, a number of
classification systems were developed.

One of the most commonly used is the 'Dewey Decimal System', developed in1876 by
Melvil Dewey. This was a paper card based system. After several decades this
classification itself was too large for a person so physically search through.

In the 1960's developments in microfiche and microfilm allowed the card catalogue to
be reduced significantly.

In the 1980s microcomputers allowed even further reduction in size and much
improved search ability.

Ironically though, with the reduction in size of the card catalogue system the overview
of the system was lost. A person could no longer physically see the complete size of
the catalogue. Google is an extreme example of this where access to the catalog is
through a pinhole.
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Figure 5-1

Overview of system is lost
Dr. Ray Uzwyshyn

Human Knowledge Seeking and Information Visualization,
University of West Florida Libraries

5.5 Visualization
The notion of using pictures to convey messages goes back millennia (Gutherie, 2007).
We know that drawings predated written texts. Markings in the caves, hieroglyphics,
statues, tapestries, scrolls, etc. all convey information through use of imagery.

Seeing what you are dealing with is an innate need of man ("seeing is believing"). We
need to see what we are dealing with. We typically appraise tasks by looking at their
physical size. Humankind has always attempted to convey meaning through imagery.
We are a tactile, visual species. Visual representations go back to the earliest dawn of
man. Crude daubings on cave walls were man's earliest attempt to convey the
important events of the time.

Use of imagery, particularly in education and learning, has been subject to extensive
research and exploration. Interest in how people learn has expanded beyond traditional
pedagogy. How people learn is a question of great significance particularly for
businesses and commercial entities. As technology has evolved, research into new
tools and techniques has increased also. The advent and rise of the internet has sparked
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great interest into the possibility of using computing power and flexibility to visually
represent certain domains. While text can contain infinitely more meaning and
information, it also requires much more energy/skill/input from the reader than an
interpreting imagery.

One common term for using imagery to convey meaning is, "information graphics" or
"knowledge visualization".

Examples of some iconic images that instantly convey meaning and in some cases
instruction:

Figure 5-2

The Pioneer Plaque

Figure 5-3

Figure 5-4

London Underground Map

Everyday symbols
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One of the first modern information graphics was Charles Minard's depiction of
Napoleon's Russian campaign in graphical terms:

Figure 5-5

Napoleon's Campaign by Charles Minard

While many data visualizations are arresting to the eye, the task is not merely to
entertain. We are interested helping people make connections and discoveries. The
human mind deals a lot in metaphor and analogy(ref?). It does not naturally work in
alphabetized lists like a human Dewey Decimal System. Largely, we make sense of the
world around us through what we see. Our cognitive function plays a large part in
sense making, but it is easier to deal with visual objects than rational constructs.(refs?
refs? refs) We all know from personal experience, it is easier to watch television than
read a book. It is easier, faster and better to deal in images than data.
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5.6 Mapping
Maps synthesize many of the concepts dealt with in the preceding sections. Maps make
things easy to find. They reveal the location of things in a vivid, tangible form. Maps
show the position, size, relationship, quantity and scope of things.

One of the most important features of a geographic map is it shows the proximity of
land masses to each other. This enables us chart paths to get places. Once we have a
path we can determine distance, time, means, etc. to traverse the territory. Maps show
us where things are and how to get from one place to the next.

Maps link things together. If a thing is not on the map, it is not linked in. Links reveal
how things are connected. Connected concepts, as illustrated above, are one of the
basic features of knowledge. Finding one's way around, in physical terms or in
informational terms, is a crucial ability.. Not to have this would render one lost.

Adding to the value of linkages are visual images. The human mind processes visual
imagery more easily than textual data. Traditional maps do this as a function of what
they are. Maps based on data do not and this level of visual abstraction must be layered
on top.

In these few simple sentences, dense complexity of issues is brought into play. Getting
from data to information to knowledge to visual representations calls into play at least
half a dozen schools of thought, theory and practice: from cognitive science to
computer science, from biology to technology. Creating maps of physical objects is
quite different from mapping intangible entities. The most basic notion is the same
(produce a picture of reality), but the methods of "knowledge mapping" are
considerably different to cartography.

"Knowledge mapping" requires the interweaving of pedagogy, cognitive science, data
visualization, animation, data mining, indexing, data cleansing, hyperlinking, web
design, SGML, HTML, XML, Topic Maps, Concept Maps, Mind Maps, business
strategy, human resources, server technology, ontologies, taxonomies, behaviouralism,
and psychology. Each component is dependent on each other. Each step is contingent
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on the one before and after it. In this paper, all of these techniques were attempted to
be brought to bear to reveal and identify valuable knowledge assets in the selected
organization.

If it is so torturous and difficult to achieve, what is the motivation? Why is the area
attracting growing interest? The answer is both obvious and hugely exciting. Like a
treasure map of yore, a "knowledge map" could be a modern day map of El Dorado.
Unlocking knowledge contained within vast stores could provide companies with
untold riches. Information, applied in the right context, leads to knowledge creation.
Just like Dr. Vannevar Bush's realization that "truly significant attainments become
lost in the mass of the inconsequential", such as Mendel's concept of the laws of
genetics which was "lost to the world for a generation because his publication did not
reach the few who were capable of grasping and extending it." (Bush, 1945). Treasure
hunts notwithstanding, the retrieval of information is considerably more important than
storing it. Companies are drowning in oceans of information, most of it uncharted. It is
vastly inefficient and frustrating, as evidenced by stakeholder analysis in BIM.

Organizations have tremendous amounts of disconnected data and information stored
on servers and hard drives. Like an iceberg, some of it they know about, most of it they
do not. It is a significant challenge to gather these assets. To further complicate the
task, only a small portion of this vast sea of information is valuable and reusable. Due
to the way work has traditionally been done on computers, everything is stored
together. Looking through the files on some else's computer, it can be very difficult
and time consuming to identify what's what. Even on one's own computer, over time
we forget where we might have files something or what we might have named it. The
search facilities on desktops are barely adequate to find particular files and are
predicated on the fact that the searcher knows something about what they are looking
for, such as the file creation date, name, folder, etc. Computer-driven mapping might
offer a better way to trawl through all this information. It would combine smart
searching, more relevant results and a human-oriented interface. After all, one of the
first steps in implementing KM is to know what you know.

Mind Maps and Concept Maps are two long established and well recognized mapping
techniques.
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5.6.1

Mind Maps

One of the most well known and simple ways of connecting ideas together is through
"Mind Maps". This approach was popularized by Tony Buzan in the 1970's. They are,
by now, synonymous with Buzan. He has built upon his early work and has created a
cottage industry from it.

Buzan realized that the mind responds extremely well to colors, images, key words and
associations. With Mind Maps, Buzan sought to visualize his thoughts, concepts and
ideas. It is a diagram of connected items. Buzan encourages 'free association' to
uncover connections and knowledge about topics. Once drawn on the page, Buzan
believes that comprehension and memorization is easier. Mind maps are commonly
used in brainstorming sessions to "dump" as much information as possible about a
topics.

Figure 5-6

Mind Map: essay plan

Mind Maps have traditionally been constructed using pens and paper. Recently,
computer software has been developed to aid the process, e.g. FreeMind.
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Figure 5-7

MindMap: Richard III character analysis
by miWisdom

According to Buzan, the advantages of Mind Maps over linear note making/taking: are:
x

make associations between concepts vividly apparent

x

help focus the mind on the central issues

x

brain finds it easier to accept and remember visually stimulating multi-colored
maps

x

artistic nature of them helps stimulate creativity

x

quick and therefore save time

Because of their rudimentary nature, however, they have no extensibility or dynamic
potential. For that we must look to other more powerful computer-driven models.
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5.6.2

Concept Maps

A more complex and powerful form of mapping is Concept Mapping. It was pioneered
by Dr. Joseph Novak in the 1960's. His work was based on David Ausubel’s (1963)
assimilation theory of how learning takes place (Plotnick, 1997). One of the leading
tools for Concept Mapping was developed at Novak's university, IMHC, Florida called
"Cmap".

Ausbel's work was based on a long history of epistemology (the philosophy of
education), in particular Jean Piaget's work on constructivism, in which he elaborated
on the theories of accommodation and assimilation. To Ausubel, "The most important
single factor influencing learning is what the learner already knows." (Ausubel, 1968).
Learning is an active process on the part of the individual. Knowledge must be actively
assimilated by the learner. The new knowledge is consciously and deliberately added
onto the old.

Furthermore, this theory advocated that an individual's subject-matter knowledge, i.e.
the learner and the things being learned about, is mentally represented in a hierarchy of
concepts (Tergan 2004).

Novak was interested in understanding how humans learned. He felt that by
graphically representing a person's knowledge (or at least their knowledge on a
particular topic) we could better understand how it was accumulated and constructed.
The result was a simple but powerful concept map, or map of concepts.

According to Novak, the human mind is not a "single “vessel” to be filled". Rather, it
is a dynamic set of inter-related components, not dissimilar to a computer.

73

Figure 5-8

Key memory systems of the brain (Novak, 2006)

Novak says, one of the reasons "concept mapping is so powerful for the facilitation of
meaningful learning is that it serves as a kind of template or scaffold to help to
organize knowledge and to structure it, even though the structure must be built up
piece by piece with small units of interacting concept and propositional frameworks….
our brain works to organize knowledge in hierarchical frameworks (Bransford et al.,
1999; Tsien, 2007)."

Novak was interested in using concept maps for educational purposes. He felt that they
were essentially "tools for organizing and representing knowledge" (Novak & Gowin,
1984). His belief was that people could remember things better if the things were
drawn up in a map of some sort. He discovered that people had better recall after
looking at diagrammatic representations of subjects than reading long texts.

Studies have shown that our brains have a remarkable capacity to remember visual
imagery. In educational parlance, this is referred to as "iconic learning". Sperling
(1960; 1963), as reported in Novak (2008), called the remembrance of scenes, images,
photos, etc. "iconic memories". Novak reports on a study by Shepard (1967) in which
Shepard "presented 612 pictures of common scenes to subjects, and later asked which
of two similar pictures shown was one of the 612 seen earlier? After the presentation
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the subjects were 97% correct in identifying picture they had seen. Three days later,
they were still 92% correct, and three months later they were correct 58% of the time."
Novak highlights the obvious conclusion that, "this and many other studies have shown
that humans have a remarkable ability to recall images, although they soon forget
many of the details in the images." (Novak, 2008)

Novak developed the idea of concept mapping in an attempt to visually represent the
structure of information [Novak 1991] (in Weideman et al, 2003).

"Concept maps provide a graphical method to represent knowledge. They have been
defined as follows: ‘Concept maps are two-dimensional representations of cognitive
structures showing the hierarchies and the interconnections of concepts involved in a
discipline or a subdiscipline’" [Martin 1994] (in Weideman et al, 2003)

Concept maps are relatively simple to construct and understand. At its most basic, a
concept map is a collection of nodes, connected by lines that define their relationship
to one another. The relationship can be unidirectional or bi-directional. The
relationship can be hierarchical or peer-based. It sets out a network of
things/ideas/items that are related. The main concept is situated in the center of the
map, indicating the starting point or the main point of interest/relevance/importance. It
has a tree and branch like structure.
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Figure 5-9

Concept Map: Star Wars (Weideman, 2003)

Figure 5-10

Concept Map: higher education (Milam, 2000)

While initially, concept maps were used for educational purposes as they became more
widely known and developed, they have been used for "idea generation, design
support, communication enhancement, learning enhancement, and assessment."
Plotnick (1997). Over the years, concept maps have expanded to be considered a tool
not just for education and learning, but for knowledge. They are important for
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knowledge management because they are: a type of knowledge representation Plotnick
(1997).

One of the uses of concept maps is to capture the tacit knowledge of experts. As we
know, most tacit knowledge elicitation methods consist of interviews and analyses
with experts, including case studies of how experts accomplished some remarkable
achievement (Hoffman et al., 1995; Klein & Hoffman, 1992). They are minimally
successful. One example of the usefulness of concept mapping was with a heart
surgeon. Researchers based a concept map on the cardiologist's written teachings. They
soon saw (literally, saw) that there were gaps, concepts missing in the map. These gaps
represented the tacit knowledge of the expert. It was not fully expressed in his book or
in interviews.

In summary, some of benefits of Concept Maps are
- users can distinguish between essential and nice-to-know outcomes
- themes are easy to discover
- concepts which are key to more than one discipline can be identified
- appropriate materials can be selected
- concept maps provide a basis for discussion
- concept maps support a holistic style of learning
(Weideman et al, 2003)

5.7 Conclusion
In this chapter we discovered that:
x

human knowledge is built by linking things together

x

computer storage and retrieval is based on linking things together

x

maps link things together

The three concepts operate on the same basic common principle - linking. The
challenge is to see if they can be synthesized and driven in troika.
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Maps and the human mind have been shown to go well together. Maps tell us a huge
amount of information and they do it at a glance. A map is both a tool and a metaphor.
It is a graphic representation of reality. It is possible to use it to construct visual
imagery of non-geographical, even non-tangible things.

This has manifest application due to the way the human mind learns. Building ideas
upon ideas (assimilation), linking notions together (associationism), the human mind
constructs its knowledge in an iterative fashion; like rolling a giant snow ball or
building Lego (accommodation).

One key difference between geographical maps and "knowledge maps" is the latter are
fluid. A "knowledge map" is not a static, historical artifact. As Novak said, "It is
important to recognize that a concept map is never finished." Maps of data,
information and knowledge need to reflect the constantly changing landscape. To be of
any value it should be an up to date, dynamic, organic product.

We will attempt in to use all of the preceding theory to create a "knowledge map"
based on the powerful Topic Map standard (ISO 13250) the next chapter. Unlike Mind
Maps and Concept Maps, Topic Maps are exclusively computer-based and therefore
have significantly more power and extensibility. There are however several significant
challenges to achieving this goal: finding the right data, populating the map, creating a
visual representation and integrating with existing webpages.
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6

TOPIC MAPS

6.1 Introduction
In the last chapter we looked at traditional mapping and how humans learn from it. In
this chapter we will move from wholly analogue maps to a tool that combines all the
preceding concepts: indexes, hyperlinking, visualization mapping and findability. The
tool presented are Topic Maps (ISO 13250). We know from research that organizations
are beginning to get bogged down in their own information stores. With Topic Maps a
means exists to alleviate this problem - uncovering valuable knowledge assets and
having a positive effect no peoples' work. Together these advances would help create a
hospitable KM environment. The strength of Topic Maps is their "TAO".

After presenting the elements required to build Topic Maps, we will examine this
project's attempt to implement a TM toolkit. We will look at a proposed architecture
designed to automatically index network folders, populate a Topic Map and drive a
dynamic visual webpage. We will see the barriers this iteration encountered and the
lessons learned therein. We end by evaluating the chosen approach outlining what
worked and what did not.

6.2 Topic Maps Background
Topic Maps have been called "the GPS of the information universe" by Charles
Goldfarb, inventor of SGML, due to way they enable people to find information (Rath,
2003). Topic Maps have earned this accolade because of the way they link and join
information resources together. The ISO standard says they are "interchangeably
representing information about the structure of information". This has been clarified to
mean they are a tool for "describing knowledge structures and associating them with
information resources" (Pepper, 2002)

The basic model of Topic Maps is that of a back-of-a-book index. This offers a general
domain overview as well as specific linking references to information. We are
reminded here of the value of the overview of the catalogue from chapter 5.
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Topic Maps began as a part of a discussion focused on exchanging computer
documents in the early 1990's. The group involved in this discussion later became
known as the Davenport Group. With the massive growth in documentation the ability
to traverse through "catalogues" was being lost. Searching, retrieving, managing
information was becoming an even bigger problem thanks to the growing success of
the computer industry. There was no quick way for people to find what they were
looking for. There was no equivalent of the Dewy Decimal System or other indexing
system. The only representation of the information was the information – the
equivalent of putting the catalogue in the index.

Work began on modeling a solution based on the traditional index that is found in the
back of a book. According to Pepper (2002), "A traditional index is in fact a map of the
knowledge contained in a book; it lists the topics covered, by whatever name users
might be expected to want to look them up, and includes salient (and only salient)
references to those topics." This is an enlightening way of looking at an index and
probably a view few would have on the extended usefulness of the lowly index. No
longer is it just a fast find, it is an abstraction of the sum of knowledge within the book.

The basis architecture of Topic Maps is they are a linking structure that sits outside, or
apart from, the objects they are linking to. Keeping with the index model, Topic Maps
sit outside the catalogue they are representing. This is analogous to the library records
cards that used to be kept in separately from the actual collection.
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Figure 6-1

Topic Map structure (Garshol, 2002)

Because of this separateness, Topic Maps have the ability to be lifted from one
information store to another, to span multiple indexes, be merged with other indexes or
allow users to define their own indexes or views. They are portable and highly flexible.

It is worth pointing out, that the Topic Map model is not widely used yet. The solution
to searching on the web is still to do a full text index on everything. For example,
Google caches a version of every single webpage on the web, and then trawls through
the text on each and every page. Its algorithm gives a score to certain attributes in the
text it deems significant, e.g. links to other pages, and then ranks them accordingly. In
terms of indexing, true indexing, this is the equivalent of putting the entire book in the
back of the book. It is a replication of the original work. Not only is it immensely
costly in computing terms but it yields patchy search results because the user has to
search for the exact sentence or wording the original site had.

6.3 Topic Map Syntax
Topic Maps are based on SGML, XML, XTM and HyTM. In the initial development,
Topic Maps used an SGML-based syntax, employing HyTime for linking, and was
known as HyTM.
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SGML, or Standard Generalized Markup Language, is a machine-readable language,
descendant from IBM's GML developed in the 1960's. SGML is an abstracted, markup language which provided the basis for HTML, XML, and several other off-shoot
languages.

HyTime, or Hypermedia/Time-based Structuring Language, is an application of SGM.
Put simply, it facilitates hyperlinking.

The team developing Topic Maps quickly realized that something more web-friendly
would have to be developed. "SGML has been the standard, vendor-independent way
to maintain repositories of structured documentation for more than a decade, but it is
not well suited to serving documents over the web... Full SGML systems solve large,
complex problems that justify their expense. Viewing structured documents sent over
the web rarely carries such justification... XML was created [precisely] so that richly
structured documents could be used over the web. (Walsh, 1998)

The goal of XML is "to enable generic SGML to be served, received, and processed on
the Web in the way that is not possible with HTML. XML has been designed for ease
of implementation and for interoperability with both SGML and HTML." [W3C,
XML, 2006 - http://www.w3.org/TR/2006/REC-xml-20060816].

The exact technicalities and specifications of XML are beyond the scope of this
research, but sufficive to say, XML is, "roughly speaking, a restricted form of SGML.
[It is] a markup language for documents containing structured information. (Walsh,
1998)

For web-based Topic Maps, the benefits of using XML are clear:
x

It is straightforward to use XML over the Internet

x

It supports a wide variety of applications

x

It is compatible with SGML

x

It is easy to write programs that process XML documents

x

XML documents are human-legible and reasonably clear

x

The design of XML is formal and concise
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x

XML documents shall be easy to create

(www.w3.org/TR/REC-xml/#sec-origin-goals)

The acronym XTM is used as shorthand for the full name, XML Topic Maps: the "X"
from XML and the "TM" an abbreviation of Topic Maps.

6.4 TAO of Topic Maps
Traditional back-of-book indexes are based on listing topics; occurrences, and where
each maybe located. If we could add the facility to say something about the
relationships between topics a much richer index could be created. Topic Maps were
designed to offer this added facility. They offer the ability to define and describe
associations (relationships) between topics. This gives a level of semantic meaning. It
is no longer just about item-location. It can be about item-location-reason. We can now
address why things are the way they are. This not only improves our searching ability
offering a level of search discrimination, but it tells us about the objects we are delving
through.

Pepper coined the term the "TAO" of Topic Maps to describe this ability: topic,
association and occurrence. The official standard lists them in the order T O A but.
when queried about that for this research, Pepper said, "The order doesn’t matter. In
terms of the exposition I felt the most logical order was to talk about occurrences
before associations, but the acronym TOA didn’t have any interesting associations, so
I went with TAO instead. The acronym is just a mnemonic anyway." (Personal email
correspondence with Steve Pepper, June 2008)

The "TAO" becomes the guiding principle for Topic Map construction. Everything is
based around these three conditions. It is important to understand their specific
meanings.

Topics
A topic is any "thing", e.g. a person, an item, etc., even an idea. It does not actually
have to exist. It is any thing and every thing. Pepper illustrates with the example, "in
the context of a dictionary of opera, topics might represent subjects such as “Tosca”,
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“Madame Butterfly”, “Rome”, “Italy”, the composer “Giacomo Puccini”, or his
birthplace, “Lucca”: that is, anything that might have an entry in the dictionary."

Figure 6-2

Topics (Pepper, 2002)

Topics can be divided into different types and kinds. This is the equivalent of the
situation where several indexes exist simultaneously in a book, e.g. indexes of people,
places or projects, etc.

Figure 6-3

Topic types (Pepper, 2002)

In order that the map can find and identify topics, they must have a name. The standard
does not specify any convention for naming topics. This allows for maximum freedom
and extensibility. The standard also allow for variants of names in addition to base
names. This allows for different contexts or scopes to be taken into account, e.g.
geographical area, historical period, etc.
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Figure 6-4

Topic names (Pepper, 2002)

Occurrences
Topics are linked to resources that are relevant to it in any way. These resources are
known as "occurrences". Examples of such occurrences could be an article, a picture, a
video file or a mention of the topic reported elsewhere. Occurrences are usually
external to the topic itself. In XTM, a URI (Uniform Resource Indicator) is used to
point at the location of the occurrence.

Most systems embed some for of mark up in the documents themselves, thus altering
the document in some way. Topic Maps, by contrast, allow for an external indexing of
documents. This means that the only thing that needs to be changed is the topic map.
The separation between the layers is a powerful concept.

Figure 6-5

Occurrences (Pepper, 2002)

Occurrences can have different types and roles. Generally speaking, types and roles
contribute additional information about the subject in question.
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Associations
Associations describe the relationships between the topics (the lines connecting the
topics). It is one of the most interesting aspects of Topic Maps. While the other
elements of Topic Maps are generally concerned with organization, associations tell us
about the topics themselves. They give a level of meaning to the Topic Map. For
example:
“Tosca was written by Puccini”
“Tosca takes place in Rome”
“Puccini was born in Lucca”
“Lucca is in Italy”
“Puccini was influenced by Verdi”

Figure 6-6

Topic associations (Pepper, 2002)

Similarly to topics, associations can be grouped according to their type. This "greatly
increases the expressive power of the topic map, making it possible to group together
the set of topics that have the same relationship to any given topic." This ability is
what gives Topic Maps their ability to provide "intuitive and user-friendly interfaces
for navigating large pools of information." (Pepper)
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Figure 6-7

Association types (Pepper, 2002)

Pepper points out that while both topic associations and normal cross-references are
hyperlinks, they are very different creatures. Cross-references point to, and an end up
in, the work itself. A cross-reference refers to a different part of the same book. Topic
association links, on the other hand, "are completely independent of whatever
information resources may or may not exist or be considered as occurrences of those
topics." The significance of this is that even if an association type link does not
actually connect, they are still useful information tools in their own right. For example,
even if the map does not link to some resource on Rome, it is still useful to know that
"Rome is in Italy, that Tosca was written by Puccini and is set in Rome, etc. etc."
(Pepper)

Associations also have roles. Roles tell us the directional relationship of topics. For
example, between Puccini and Verdi, it tells us who was the 'influencor' and who was
the 'influencee'.

Portability
The portable nature of Topic Maps can be seen at this stage, due to the separation
between the information resources and the topic map. The same topic map can be
overlaid on different pools of information and different topic maps can be overlaid on
the same pool of information giving users different "views". Topic maps can also be
merged or interchanged.
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Figure 6-8

6.4.1

Topic maps as portable semantic networks (Pepper, 2002)

Sub -concepts

There are a number of sub-concepts, which are referred to as the IFS (identity, facets
and scope) of Topic Maps.

Subject identity
Subject identifiers are a way of identifying and reaching topics. Sometimes the same
thing or subject might be represented by more than one topic, e.g. “Italy”, “l'Italie” and
“Italien”. Even when they are unique, most subjects are not directly reachable, e.g.
opera, Puccini, Rome. A subject indicator solves these problems by giving a unique
identifier (usually URI) to each subject. Also used are published subject indicators
(PSI).

Facets
Facets allow the assigning of metadata to information resources belonging to topics.
They are often used for "supplying the kind of metadata that might otherwise have
been provided by SGML or XML attributes, or by a document management system."
This metadata allows for query filters to be created.
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Figure 6-9

Applying facets for filtering (Pepper, 2002)

Scope
Scope relates to context. While the human mind can account for context quite
seamlessly, computers do not. Obviously, without knowing the context of a situation,
things would get very confused. Scope limits the assignment of characteristics to topics
within a given theme. This way we can tell the context we are operating within. In
Topic Map terms this is referred to as the "limit of validity". Scope can also assist with
navigation by allowing a user declare their areas of interest. Perspective becomes
relevant.

Figure 6-10

Scoping topic names, occurrences and associations (Pepper, 2002)

Thesauri and Semantic networks
A thesaurus emphasizes other aspects of an index. It broadens out the definition or
meaning of a definition. It allows a search to be carried out in non-linear fashion. It
introduces an added level of semantic meaning where we might not be just interested
in the strict definition of a thing. Pepper describes it as "a network of interrelated terms
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within a particular domain". For Topic Maps, the key feature of a thesaurus is the
relationships, or associations, between terms.

There is a connection, therefore, between thesauri and semantic networks. According
to Milstead (1995) semantic networks are "conceptually quite similar to a thesaurus, in
that they show terms in the context of their semantic relationships. However, they offer
different

navigation

capabilities,

through

graphic

devices

that

represent

multidimensional spaces, rather than through review of the cross references and scope
notes of a thesaurus..."

They are significant for this current paper because they have the rich meaning of a
traditional thesaurus and the infinite depth ability of hyperlinks. Here again, in Topic
Maps, we see the confluence of two powerful concepts. It mimics how the human mind
searches – not always in a straight line but sometimes around a topic.

According to Sowa, "A semantic network is a graphic notation for representing
knowledge in patterns of interconnected nodes and arcs." They have "a declarative
graphic representation that can be used either to represent knowledge or to support
automated systems for reasoning about knowledge" (1987)

Figure 6-11

Semantic Network (www.cse.unsw.edu.au)
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Pepper points out, that if as Ruggles claims, KM is about "…generation, codification,
and transfer' [Ruggles 1997]), then topic maps can be regarded as the standard for
codification that is the necessary prerequisite for the development of tools that assist in
the generation and transfer of knowledge." This last point will have ramifications for
the Topic Map experiment in the next chapter when the challenge becomes how to get
suitable data for codification.

6.5 Chapter Conclusion

We have seen in this section, how Topic Maps were borne out of an exigence for
organization. The catalogue had once again become too large and unwieldy. It is a
reminder of how young the computer science field is that it less than twenty years ago
that the problem of an index arose. We are still in the very early stages of history.

The model for indexing the catalogue that was employed was the familiar back-ofbook approach. It offered power and simplicity. It also offered semantic meaning
which is one of the holy grails for computer scientists and technologists.

Basing Topic Maps on SGML and then on XML ensured maximum cross-platform
suitability. There was no hint of proprietorship about this standard. The goal from the
outset was to create a method that could be employed ubiquitously.

Topic Maps appear relevant to BIM because they are based on the concept of indexing
which is a basic step in KM – knowing what you know. They also offer the technical
capability to hyperlink things to each other, thus improving and increasing
"findability". The fact that they are based in well known and relatively simple syntax
of XML/XTM which can be used to drive visualization is a significant advantage.
Based on this, Topic Maps appear to offer everything required to create a tool that
would be used to create actual, visual maps representing the knowledge of the
organization.

It has been said that, a book without an index, is like a country without a map. In this
current research we are interested in seeing if we achieve both these concepts
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simultaneously. Can we index an organization's information assets to produce a map?
Topic Maps appear to offer the solution.

"…Topic maps make information findable by giving every concept in the information
its own identity and providing multiple redundant navigation paths through the
information space. This is what prompted Charles Goldfarb to call topic maps "the
GPS of the information universe." (Pepper)
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7

TOPIC MAP - EXPERIMENT #1

7.1 Introduction
In this chapter we will examine the architecture that was developed for the experiment.
We will see how it was necessary to index the network folders to derive data which
would be then used to populate a Topic Map. We will examine how this map was
intended to be the basis for a visual, dynamic webpage. We will examine the findings
of the experiment and come to understand why it could not be completed successfully.

7.2 Toolkit Architecture
BIM's IT infrastructure is based on the U:V:W: file protocol. People save all of their
files on the network drives or their C: drive. This is a very standard procedure in
organizations. One of the disadvantages is it creates deep wells of data that over time,
become unwieldy even for the file's owner to navigate.

The move towards web based storing, e.g. Sharepoint, aims to alleviate this situation.
Adoption of this "publishing" model is still a way off for most organizations, based on
cost and culture. As outlined in chapter 4 when discussing BIM's KM journey, an
intranet portal was installed three years ago. It is widely used by staff for news and
certain functionality, e.g. meeting room booking. It was envisaged that a Topic Map
index of the file folders could be visualized and presented on the intranet for people to
navigate their way around better. The initial approach that was devised is pictured with
the following schema:
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Figure 7-1

Topic Maps - Experiment #1 architecture

The idea was to turn mapping into a map. We know from literature that humans find it
easier to interact with graphics and pictures rather then text and file names. The
challenge was to see if it was possible to visualize the data contained in the
organization's repositories and how beneficial this might be.

An API would index file repositories producing a list which would be written to or
stored in a database. From there, if it was not already in XML format it would be
converted. This file would be used to populate a Topic Map. In turn this Topic Map
would be the basis for a graphical webpage. This visual page would be our map.

It was not fully defined what the visual would look like or exactly which technology
would be employed. It was intended to allow for a high degree of user interaction
(perhaps like Kartoo.com). To be utilized, the new visual web page would be located
on or incorporated into the corporate intranet.
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The purpose of the map was twofold:
(1) improve findability of knowledge assets in staff searches
(2) draw on users' own knowledge to uncover/reveal new knowledge
connections
The overarching aim was to embed the KM strategy, the central thrust of which was to
improve all activities relating to knowledge, learning, externalization and learning.
This was referred to in the formal KM strategy as PCD: Proficiency, Codification, and
Diffusion.

It was agreed, or at least understood, that staff did not need to know or be made aware
of the theory behind this new web page. For them, what was important was doing their
jobs better/easier/faster. Most staff had been through a certain amount of formal KM
training and the reactions were mixed with the majority finding KM a complex and
overly verbose discipline. It was felt it was best not to burden people with anymore
KM orthodoxy or theory. Positive, functional activity was the guiding principle.

7.3 Indexing
The first task was to identify an API that would index the file folders. Ideally the
indexer could be automated and export to XML, though these were not absolute
requirements for this experiment. The indexers that were evaluated were SCAN,
Catalogue, Document Atlas and SWISH-E.
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SCAN
SCAN is an open source application created by ViceVersa Technologies. Its
developers refer to it as a desktop content aggregator. It combines search, text analysis,
tagging and metadata functions "to provide new user experience of desktop navigation
and document management." SCAN aims to be a solution for major problems of
personal content organization and findability in information overload age. It aggregates
information flows from different sources into a single searchable and explorable
semantic space for fast finding and navigating the documents and other content items.
Testing of SCAN proved very positive. It produced the required results.

Figure 7-2

Figure 7-3

SCAN main window

SCAN tag clusters
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Catalogue
Catalogue by Metadataminer is powerful, well designed application but it only gives
very limited results for trial version. It was decided not to invest in the full version for
this test as there were strong freely available contenders.

Figure 7-4

Catalogue by Metadataminer

Document Atlas
This package appeared very close to what the end-visual is hoped to look. However,
Document Atlas does not have any extensibility or inter-connectivity (export) with
XML/XTM. It also requires that the document corpa be well ordered.

Figure 7-5

Document Atlas
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SWISH-E indexer
The package was installed but required Peal libraries (ActiveState PPM) to be installed
and set up. In the time allotted for this section of the experiment it was decided not to
pursue full installation and testing of this package.

Outcome
SCAN (Smart Content Aggregation and Navigation) was deemed to be the best by a
large margin of the applications researched for this project. It has a professional,
intuitive interface. It has several plug-ins that offered potentially useful results, e.g. tag
cloud (and other things).

7.4 Topic Maps
The next step was to import the indexed results to the Topic Map.

Topic Maps are built using one of the following three methods:

1. Have humans author the topic maps manually. This usually gives very highquality and rich topic maps, but at the cost of human labor. This is appropriate
for some projects, while prohibitively expensive for others.

2. Automatically generate the topic map from existing source data. This can give
very good results if the existing data are well-structured (sound familiar?); if
not, there are various natural-language processing tools that might help.

3. Automatically produce the topic map from structured source data like XML,
RDBMSs, LDAP servers, and more specialized applications.
(Garshol, p.3, 2002)

The Topic Map engine used in this research was Ontopoly by Ontopia. This
application was developed by Steve Pepper and the team at Ontopia. A trial version is
available for testing purposes. A detailed specification of the software is available on
the company's website along with a significant about of additional information on
Topic Maps. The following images detail samples of how Ontopia looks and works:
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Figure 7-6

Figure 7-7

The Omnigator Architecture

Overview of the OKS
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Figure 7-8

Omnigator Welcome Page

The next step was to import the data from the indexing API.

Experiment halted.

See Findings.
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7.5 Findings
This experiment experienced several deficiencies, the most major of which was related
to indexing. As an experiment, it was considered unviable and had to be halted. There
were three major discoveries:

1. It was discovered that when indexed, most file folders contained an
overwhelming proportion of non-useful, unintelligible data. Most of what is
contained within typical sample folders could not be considered valuable in its
given state. In data terms, it was unstructured and messy. Issues like, file names
that conflict with their metadata, saved web files with hundreds of elements,
drafts, incorrectly names files, files with meaningless names, e.g. 9.jpg, etc.
The results that were returned were no more useful than if a file were browsed
via Windows Explorer. The key requisite for good results is clean data.
Indexing file names does not return useful, usable information and definitely
not anything that could be termed "knowledge". It was considered that a "clean
folder" could be set up where people could deposit well named, well marked up
files. However, the long term viability of this approach, which could lead to
duplication of effort, version control issues, etc., meant it was never a serious
option. Therefore, the only way to get usable data was either to train and
monitor everyone's folders or hire data personnel to treat all files. Neither of the
options was seriously considered as they are unrealistic within the scope of this
project. The reality is, for most organizations, you have the data you have. The
challenge will be to extract the nuggets.

2. Another item that was fully realized during the experiment is that Topic Maps
require a Topic Map designer. This means that a single person or team of
people have to be responsible for building the Topic Map. The responsibility
cannot be devolved. Users are not meant to see the inner workings of the Topic
Map. This seemed a step backwards when compared with developments in
Web 2.0 technologies and "social computing". The trend in technology now is
away from the webmaster and towards the power of the crowd. The inability of
Topic Maps to allow individual user interaction with the ontology is seen as a
significant drawback.
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3. Even though this experiment did not reach the final stage of visualization, it
could be seen that, despite their name, Topic Maps do not actually result in a
map in the conventional sense. A Topic Map is more akin to a "site map" than a
pictorial representation. It is an ontology, made up of links from topic to topic.
Granted, it is considerably richer and more evolved than a basic site map, but to
an end user, it is not in a digestible form nor is it a graphical image.

7.6 Conclusion
The prototype toolkit for this experiment was designed to satisfy two general
conditions: (1) that the network files be indexable, and (2) that it result in a map of
some sort (a map in this context is seen in the traditional sense or a picture charting out
where the knowledge assets lay).

We saw in this chapter a failed attempt at creating a knowledge map through Topic
Maps. The lack of orderly data meant indexing could not be carried out. We then
encountered the fact that for Topic Maps to be populated they must either have clean
data or be done so manually. Once it became clear that obtaining clean data was going
to be onerous in the extreme, the experiment was considered to have ended
unsuccessfully in this current context.

The requirement that Topic Maps have a central designer is a weakness with particular
significance for KM. Staff involvement is vital for KM to embed in an organization.

However, it was strongly felt that the central theory of Topic Maps, the "TAO", had
much to offer both this research project and KM in general. There interest and
enthusiasm in finding a way to employ it even if Topic Maps themselves were not
viable for the given context. We will see in the next chapter how a realization was
made that the TAO of Topic Maps theory could be applied to a different platform. We
will propose, in the next chapter an original and novel way of looking at an existing
application through the TAO lens.

102

8

WIKIS

8.1 Introduction

In light of the findings in the preceding chapter, it was decided to attempt to
reconstitute the experiment. The fact that experiment could not reach a successful
conclusion did not invalidate the theory (TAO) or the goals (to embed KM using a
mapping tool). It was decided to re-iterate keeping TM theory (the TAO) but using a
different platform.

Distilling the earlier chapters it can be seen that:
x

KM is a tool of business

x

The broad basis of KM is information, knowledge, people, culture and
technology

x

BIM has undertaken a formal KM strategy

x

KM has not fully embedded in BIM

x

Stakeholder analysis gives us insight into why:
o Too much complexity
o People not knowing how to implement the theory

x

On the other hand, we have seen that the staff strongly endorse the concepts of
improved communication, efficiency, findability, sharing, modernization, etc.
This gives a strong mandate for proceeding with KM.

x

The way in which human learn and gain new knowledge is of central
importance

x

Formal mapping techniques could greatly assist in the process of organizing
and presenting key information for people in a way which complements the
way the brain works

x

Most data that people have is not well ordered and therefore unsuitable for
formal indexing in its current state

x

Formally organizing or "cleansing" the network files would is unrealistic

x

Staff are the only ones who can say for certain what items are most valuable
and worthy of being shared
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x

Staff would like to be able to share information more easily – they want more
autonomy and less barriers (Web 2.0 ethos)

In sum, what appears to be required is:
x

a computing tool that staff can interact with

x

that has a shallow learning curve

x

that is open to everyone at grassroots level

x

that would allow the most valuable information to rise to the top

x

that could accommodate and preserve the Topic Map "TAO" principles

x

that would not require a pervasive restructuring of the entire existing catalogue

x

which would promote KM practices (implicitly or explicitly)

x

all of which might lead to an embedding of said KM principles

Is there such tool? The preceding is a complexity of competing requirements. This
research would suggest that there is.

The solution turned out to be a wiki.

Using a wiki to store, edit and access organizational data is considered by some to be a
legitimate and effective knowledge management approach (Hasan et al. 2006).

This chapter and the subsequent experiment will present a view of wikis that is not
obvious upon initial examination. The rise and the power of the wiki is examined to
understand why this technology, quite outside of any KM interest, is rapidly gaining
interest. It will be compared to similar technologies and studied against the backdrop
of corporate culture. The guiding principle of wikis, the WikiWikiWay will be
evaluated. The wiki concept will be probed for flexibility and alternative application.
With this foundational analysis completed, an experiment will be carried out into the
use of a wiki measured against the TAO principles. It is speculated that this synthesis
of concepts will yield new and exciting possibilities for KM, BIM and corporate wikis.

104

8.2 Wikis
Wikis are only recently coming to general public awareness even though they have
been in existence since mid-1990's. The first wiki, "WikiWikiWeb", was developed by
US computer programmer, Ward Cunningham, in 1994. Cunningham developed the
software as a way to speed up code writing projects in his software company (the term
"wiki" comes from the Hawaiian word for 'fast'). He wanted a project space that all
team members could contribute to so he designed a website that anyone could edit.
This contrasts with standard websites that are administered by a webmaster or site
owner.

There are a number of technologies in existence today that allow individuals publish
material to the web. They are blogs, forums and wikis. All of these applications share
commonalities such as low barriers to entry, hosted on the internet, community
ownership, etc.

The main benefits of working via wikis are speed, collaboration, collective problem
solving and lower administration overhead. Wiki technology improves upon previous
methods of conversational technologies, e.g. e-mail, by allowing multiple users to
capture and interconnect information (Leuf et al. 2001, p. 435) along with records of
the history and revisions to content (Wagner 2004). Wikis also allow for strong linking
of relevant concepts providing for an effectively inter-connected knowledge source
with the addition of knowledge representation and maintenance features (Wagner 2006
– as referenced in Hester).

Of all the notable aspects of wikis, the most powerful is its open and 'democratic'
nature. Ward Cunningham called this “The Wiki Way”: an open editing philosophy
that allows users to freely write and collaborate on web content, without any
restriction. Before the advent of the internet, the power to publish resided with those
few who had access to printing presses, money, education, etc. When movable
typeface was invented by Gutenberg in 1577 it revolutionized the world. During the
Renaissance the rich and the powerful utilized printing to disseminate their word. Prior
to this, it was the religious who owned the written word. The expression, "The pen is
mightier than the sword" truly entered its own with this invention. One of the first
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things seized in times of war and rebellion were the printing presses. During the
Communist revolution in 1917, Lenin and the Soviets moved their presses around the
country on trains to stop them falling into the hands of their enemies. The ability to
print leaflets was one of the most important tools of revolution and change. The
internet has brought this ability to a new, higher level never witnessed by mankind
before. Authorities around the world closely monitor the World Wide Web to assess
content and movements. Countries that do not enjoy full democracy, e.g. China,
Burma, go a step further and actually control what information flows in and out of the
country on the web. They have chosen to try and manage information, like it was a
physical library or repository.

In countries enjoying full freedoms of expression, phase one of the publication
revolution came in the mid 1990's with the mainstream release of tools for the internet.
A certain level of technical skills was still required to publish, but consumption was
without barrier (as long as one had access to online services).

The second phase of this publishing revolution started just after the year 2000 with the
development of wikis, blogs and forums. People with no technical skills could now
voice their opinion on the web.

8.3 Blogs
The advent of personal blogs (or weblogs, to use their full name) has given rise to and
enabled an explosion of self-expression. Blogs have appeared on every subject: from
serious political commentaries to frivolous, personal diaries. One of the features of
blogs is they are single-voice. They are authored by a single person and offer only their
perspective. This has advantages and disadvantages, of course. While there is purity of
thought and authenticity of expression, there is also no balance or debate. Most blogs
allow and encourage readers to leave comments as a means of stirring conversation,
but it is still a "one-to-many" relationship. Introducing blogs into BIM was discussed
but it was firmly rejected based on the culture of the organization. It was considered
that such self-expression would be considered frivolous and of little business value.
There are cases where blogs have added strong business value but they seemed to
reflect the culture and operations of the organization. For instance, Euan Semple, head
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of KM at the BBC until 2006, introduced blogs in 2003. They were rapidly taken up.
This was attributed to the fact that the BBC is a journalistic organization so writing
articles and sharing information was in keeping with the overall purpose of the
company.

8.4 Forums
Online forums provide the "many-to-many" feature not found in blogs. They are a
dialogue, predicated on group conversation and debate. These bulletin board-style
applications allow topics to be discussed by all members.. Again, the subject matter
runs the gamut. They are particularly popular with self-help groups (the non medical
kind). DIY, hobbyists, computer developers, cooking, community groups are
particularly active with online forums. The ability for people with expertise and
experience to add their opinion on matters where people are seeking assistance is very
popular. Of course, like any human endeavor where many opinions are mixed together,
there is often argument and volatility. Many groups have strict moderation to control
and remove and incendiary ("flaming") comments.

Forums were introduced in BIM as a means to bring conversations out into the open.
This exposure, it was hoped, would create a more open and expressive environment. It
did not work out exactly as planned. While the forums were used to a considerable
degree, they were not used for business purposes. They were, however, enthusiastically
embraced to organization social events and discuss sports topics. In and of itself this
was positive: it proved people knew the forums existed, that they knew how to use
them, and that they were not inhibited. It did not ever develop into a discussion forum
for business topics. Without proper analysis we can only speculate at the reasons why.
Perhaps demographics played a part. The forums were only used by the younger staff
members. Perhaps the organization is too small? The biggest division only has 40
people in it. Perhaps culture or privacy played a part? Maybe people feel it is
inappropriate to discuss anything related to business in public? These are all
hypothetical as no rigorous analysis was ever carried out.
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8.5 Wiki comparison
Wikis embody many of aspects of blogs and forums, but they have a different intent.
The aim of a wiki is more along the lines of documentation. A wiki page aims to have
a body of information that is complete and accurate. The purpose of the project will
determine what the wiki aims to achieve. Typically, the information must be objective.
Unlike a blogs or forums, wikis do not (typically) seek personal opinion. Nor do they
facilitate back and forth discussion, at least not on the main/published pages. They
(typically) seek to build up a body of knowledge and documented facts through
collaboration.

If there are disagreements or discussions, they take place elsewhere but not on the wiki
page itself. If there is a point of contention about an entry, a flag is raised and
discussion ensues in a different part of the site. In a corporate environment altering
someone else's post is a sensitive area, and must be approached in a different way to
public wikis.

Fundamentally, all wikis work to the same principle, but as applications develop and as
usage evolves, products are offering different features. Currently, some of the most
popular wiki applications are: Mediawiki (providers of software to Wikipedia),
DokuWiki, Twiki, TikiWiki, PhpWiki, PmWiki and MoinMoin. One of the most
evolved applications is Deki Wiki by MindGarden and offers highly evolved controls
and configurations all based in GUI.(Source: www.wikimatrix.org/stats.php). It is an
exciting time for wiki development. They are a very new area.

The best known and biggest wiki in existence is Wikipedia. It is an online
encyclopedia. It serves as the best example of how wikis work. In fact, it is the
example on which most other wikis are based. The project was started by Jimmy Wells
and Larry Sanger in 2001.

The history of Wikipedia from its own pages explain: "A WikiWikiWeb user,
programmer Ben Kovitz of San Diego, California, introduced the WikiWikiWeb to
Larry Sanger of Internet company Bomis on the evening of January 2, 2001. At the
time, Bomis was working on the online encyclopedia Nupedia; but that project failed,
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so Sanger suggested running an open encyclopedia on UseModWiki, an indirect clone
of WikiWikiWeb's engine. Sanger presented the idea to Jimmy Wales, then head of
Bomis, and he agreed. The UseModWiki-based encyclopedia eventually came to be
known as Wikipedia." (http://en.wikipedia.org/wiki/WikiWikiWeb)

The aim of the Wikipedia project is nothing less than "to summarize all human
knowledge" (Wikipedia). Two years after starting, Wikipedia had 50,000 topic pages.
According to the US scientific journal, 'Nature', Wikipedia had nearly as high an
accuracy as Encyclopedia Britannica. In the sample articles studied, the rate of factual
errors was 162 in Wikipedia and 123 in Britannica. Britannica challenged these
findings as have critics of Wikipedia.

Detractors and skeptics believe that Wikipedia is marred with errors, erroneous
postings, unscientific findings, opinion, self-promoters and most serious of all, a lack
of peer review. All of these charges are, to a degree, true. Wikipedia does contain some
inaccuracies and errors. Perhaps it is unfair to measure compare it to a standard
encyclopedia since Wikipedia is an all-volunteer project. Andersen (2005) points out
that The Oxford New English Dictionary was created much the same way, with
volunteers searching for etymology and quotations of English words, sending in their
contributions on paper slips, called stubs (Winchester 1998) so perhaps this
collaborative method has validity.

One of the most powerful aspects of Wikipedia is the fact an entry can be composed on
practically anything. There are some guidelines to guard against flagrant abuses, e.g.
commercial promotion, but by and large, if a topic is considered legitimate to the
corpus of knowledge, a page can be constructed. This allows for entries that span from
the local to the global, from obscurity to pop culture. One of the most unusual aspects
for most people new to Wikipedia is the notion of community ownership. Nobody
owns or has rights to the pages or the content. Anything can be altered, edited or even
deleted by anyone else. The community holds sway.
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8.6 Wikis and KM
From a KM perspective, wikis offer a tool that addresses many key areas, the most
obvious being sharing and collaboration. However, they could solve one of the most
complex problems in the profession: tacit knowledge elicitation. Often this is
knowledge that people may not even know they know or it might relate more to style
or approach rather then tangible knowledge. The case of the baker in Nonako's
research illustrates this point clearly. The baker could pass on the recipes for his bread,
yet no-one could make it like he did. It is that magical, mysterious, elusive "something
else" that forms tacit knowledge. We could offer ourselves up for interview or close
observation, as Nonako's baker did, but it cannot be guaranteed that the best, most
timely and relevant nuggets of knowledge gold will be forthcoming. Sometimes it is a
person's approach that makes them a valuable asset to the company. It is even more
difficult with a disinterested or hostile party.

Wikis also act as a vetting process for information. A wiki facilitates the gathering and
presentation of information that a person deemed important enough, or that they were
sufficiently interested enough in, to take the time to compose a page. Based on this, it
is more than likely the information is going to be relevant to others in the organization.
People, typically, do not offer themselves up for ridicule by writing about some
nonsensical topic. If this societal or professional pressures were not enough and some
irrelevant pages did make it onto a wiki there are additional checks and balances in the
form of the readers, every one of whom is also potential editor. In a corporate
environment altering someone else's post is a sensitive area, but the model is still
holds. The same process exists even when a posting is on-topic. Legions of editors will
enrich a posting by adding additional information, links, tables, photos, etc. It is true
knowledge sharing.

8.7 Wikis and Organizational Culture
As touched on above, wiki conduct is different behind the corporate firewall than in the
public. Politics, egos, rewards, recognition, etc. are just some of the features of a
private wiki that either do not exist in the public realm or have much greater
implication. For instance, altering the posting of a senior executive might at best be
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impolitic, at worst, career ending. To even alter a co-worker's postings could give rise
to tension. Corporate wikis also raise the issue of responsibility. People take pride in
and ownership of their work. Having peers or other people from the company
contradicting one's publicly stated knowledge on a topic would be badly received by
most professionals. The corollary to that is, if an area is a person's responsibility then
they should be the one's posting information about it. If they do not then they could be
seen to be shirking part of their job. Sufficive to say, a different sensitivity is called for
domain-specific wiki usage.

On another level, the purpose of a corporate wiki is to collect information germane to
the function of the organization. The goal is not to set up a mini-Wikipedia. Therefore,
a guiding hand is probably necessary and acceptable, even though it appears to go
against the ethos of the WikiWikiWay. Opinion is divided on this and probably
depends on the culture of the organization. Such interventions have been referred to as
"light constraints" (Di Iorio and Zacchiroli, 2006). These include such things template
layout, spell check, intra wiki link management, delete and move operations, addition
of new content, user profile, permission levels, etc. They are things and operations that
would have to be done anyway (or forgotten about, as is often the case). Research has
shown that a certain amount of enforcement can produce better pages. They are more
correct and cleaner. These constraints are more akin to "reminders" or "wizards" than
concreted requirements.

It is a fine balancing act between the need to enforce some kind of formal rules over
the wiki content without sacrificing the benefits of the wiki concept.

Some of the concerns around corporate wikis are vandalism, accuracy, recognition, and
control. These concerns can be assuaged by the fact that all entries are attributable to a
logged in author so vandalism is extremely unlike to occur. Even if it did, it is a simple
matter of rolling back to the last good version of the site. Nothing is ever deleted or
lost. Also, entries relating to work topics tend to be less controversial or emotive than
public ones. Accuracy is assured by qualified peers. It is assumed that people in a
given organization are the experts on that company's activities. The majority of
postings will be benign and simple repetitions of factual events known to all. The
question of recognition is unclear and depends to a large degree on the reward structure
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of the organization. Most employees contribute to wikis simply because they make
work easier or they enjoy explaining things to their colleagues. To many, this spirit of
openness is one of the peculiar niceties of wikis. The issue of control - management,
IT, departments or individuals – arises due to the age old "information is power"
dynamic and promotion opportunities. This is a challenge confronting not just wiki
developers but all KM initiatives. There is no single answer to this. Some people will
embrace the concept and increase their knowledge while others will reject it and
remain closed off to new information.

Rules of engagement may need to be adopted to avoid bruised egos and irate coworkers. Setting up a committee to evaluate changes is often the best way to approach
development so people know why changes were made and feel their contributions are
not being devalued - a “benevolent dictatorship”, as exists in Wikipedia (Reagle, 2007)

The key is finding the right balance. While a certain amount of constraint is beneficial,
too heavy a hand will cancel out the natural and inherent advantages of wikis, namely
the individual freedom to be creative. This may be especially true behind the firewall
where employees may feel they are just being bled for their knowledge rather than it
being a tool to serve them.

8.8 Wiki structure, navigation, taxonomy
An area touched on above is the domain-specific structure of a wiki in a corporate
setting. Is it a free for all, like on Wikipedia, or should be architected to steer focus?
Perhaps the choice is not so stark. It has been observed that even when authors are free
to create new pages and content, they tend to do so around sets of pages often
explicitly grouped in wiki site areas that share a predefined structure. (Di Iorio and
Zacchiroli, 2006)

Formally creating a taxonomy has pros and cons. It can make for easy navigation but it
can send a signal that this is the shape of the wiki and it cannot be altered. A wiki
manager has to be judicious and have a light hand knowing when to intervene and
when to pull back.
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According to Andersen (2005) "it is very important to quickly provide an overview of
the structure, content and culture of the collaborative space, as well as mechanisms
both for getting involved and for tracking the results of one’s own and other
participants' involvement. For a collaborative technology to work, it must be relevant,
overviewable, encourage personal involvement and further a group culture."

In a study carried out in the University of Nice by Michel Buffa, the intranet of the
Computer Science department was organized by type of content. They had wiki
workspaces for the courses, for the projects, for the student’s clubs, for discussing the
life of the CS department, etc. They had about 4000 pages partitioned into 25 different
workspaces. This taxonomy was created formally and made sense for this context.
(Buffa, 2006)

WikiMatrix.org, an independent wiki advisory site, sees the lack of structure as a
double-edge sword. They say

The main disadvantage of a wiki is the lack of structure. If you don't want a
clump of content, setup the initial taxonomy and strategy yourself. Think about
whether your audience will understand and be able to use categories or stricter
namespaces. It might be useful to restrict editing rights of important pages,
such as the index pages. And don't forget to:
x

setup a playground page (also called a sandbox) where users can
practice writing content

x

setup a 'how to' and documentation

The main advantage of a wiki is the lack of structure.
Don't overdo it with structuring the Wiki. Wikis tend to work best when users
can decide themselves where to put things. Let things grow. Refactor when
needed. Set up guidelines not rules.
(Source: www.wikimatrix.org/wiki/checklist)

It may not be widely know but there is an underlying categorization to Wikipedia.
Most users do not know this as they find what they are looking for by searching. The
categories in Wikipedia as of July 2008 are:
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Figure 8-1

Wikipedia categories 1

Figure 8-2

Wikipedia categories 2
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8.9 Conclusion
In this chapter we examined the rise of personal expression and the ability to publish. It
has been part of mankind's development for centuries. It brings with it great
opportunities but also a certain amount of risk.

We examined were the technologies, blogs and forums. We saw how these provided
people with a platform for expression and dialogue in different ways. We looked at
where these may and may not be suitable for deployment. Much depends on the culture
and purpose of the organization.

We then examined wikis, their background, ethos, and architecture. Of particular
interest to this research are the potential benefits they can have for KM and their
application in a corporate setting. Wikis leverage the power of the crowd. They break
down the command and control model that has applied throughout time. This brings
exciting possibilities for KM, which constantly has to battle to break down walls both
organizational and psychological. However, there can be a price to pay for this positive
anarchy. We examined how due to internal politics and professional responsibilities in
a corporate environment there are risk attached that do not exist in the public realm.

This lead to a discussion on the best kind of structure to employ: should it be a free for
all, like on Wikipedia, or might it be more prudent to implement some kind of
guidelines? Consensus and common sense seem to suggest that "light constraints" are
the prudent route to follow.

The fundamental benefits of wiki-based knowledge sharing in an organization are
clear:

To the employee:
quicker access to information
access to better, specialist information
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To the organization:
improves efficiency
continuous updating of the corpus of knowledge (knowledge assets)
forms part of the corporate memory

In the next chapter, the wiki experiment, all of these issues are encountered. They must
be taken account of in addition to the complexity of trying to synthesize the principles
of the TAO of Topic Maps and wikis.
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9

TAO OF WIKI – EXPERIMENT #2

9.1 Introduction

Reviewing the path this point, it has been seen that BIM's KM program has not
embedded yet. One of the reasons is people have nothing to implement it with. We saw
how the theory was extolled, but stakeholders reported not having the processes or
tools in place that would help them execute it. The results of the investigations that
were carried out gave a clear message that people supported the ideas of KM and
would be supportive of any tools that would help implement them. One of the solutions
proposed was a map of some kind. People wanted an overview of the organization. A
mapping experiment was attempted but due to the overhead in gathering and ordering
the data it was abandoned. In any case, the mapping tool experimented with would not
have satisfied another critical request, namely the ability to self-publish and self-direct.
People wanted a certain amount autonomy. While a visual map would be potentially
beneficial an interim step might well be to get people used to sharing and
collaborating; get them used to publishing to the web; and achieve data cleansing page
authoring and editing.

This chapter will see an experiment to test if all of these things can be achieved via a
wiki. It is a multi-faceted proposal. Of prime concern to this research is the embedding
of KM within the organization. The outcome has significant implications for future
KM projects from a strategic perspective. While staff may articulate the advantages in
operational terms, we want to know if this experiment could be used as a template for
future KM programs. Can a wiki, using the TAO principles, help embed KM?

When viewed through the Topic Map lens, it is arguable that wikis have much in
common – an unexpected finding. They allow for the building of a topic ontology
through wiki pages. They allow for "occurrences" through hyperlinks and attachments.
They allow for "association" through narrative and tagging. Importantly from a KM
perspective, they allow for user development and participation.
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9.2 Wiki Survey Pre-Pilot
Another survey was disseminated across the organization to determine if, in fact, it
could be a viable idea and it there was any support for it. This data would also be
needed to measure against later following any experiment. Approximately one third of
the organization responded to the survey. This was a similar to the survey on
"findability" which preceded the Topic Map experiment in chapter 7. Nearly every
response was positive or at least curious about wikis and what they could offer to
peoples' work and knowledge.

In general, people did not know what a wiki was, or did not know the definition of it.
Most people had heard of or used Wikipedia. There was some confusion how that
model would be ported into BIM. Some of the problematic issues that were raised were
quality, peer review and copyrights. In general, the majority of respondents said they
would like to see such an application being tried at BIM. The overriding benefit was
seen to be in relation to "communication" (which in BIM terms means, "What's going
on?" as opposed to public relations).

The following is a sample of original responses from the survey about introducing a
wiki:

x

Would be useful media to gain quick assess, in an informal environment, to
BIM knowledge that is not normally documented or accessiable to the masses.

x

Good to share information between Divisions

x

Useful because, so much knowledge within BIM. Also information shared on
Wiki would be specifically in relation to the Irish industry which would be huge
benefit. Often other research is from other countries and not so relevant.

x

Simple way of keeping everyone informed

x

There are a lot of terms/nautical names/fishs names used within the company
that people may not be too sure about, this type of service will help everyone.

x

A good facility n=in which we could share knowledge cross divisionally.

x

It would allow people quick access to information that otherwise they might not
have known where to go looking for, or had access to - e.g. info on the V drives
etc
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x

Would allow you to identify specific expertise within the orgainsation, and
would highlight projects where co-operation could occur, would reduce delays
in dealing with enquiries and would reduce duplication of effort.

x

The more information that is shared the more efficient an organiation is

x

No issues about permissions etc. Everyone would have equal access. Point of
contact for information

x

We, in BIM have experts in various disciplines and are based in various parts
of the country and so can contribute and exchange information and inform
each other of the latest thinking or information on some particular issue such
as first aid, or prevention of hypothermia at sea, fire prevention and evacuation
planning or the latest in the development in Personal Flotation Devices.
Anyway, I consider it a great opportunity to give it a go and see where it brings
us, but there certainly are opportunities to be explored here.

x

Handy as someone times the person in the know on certain specific topics
would be travelling and not contactable. Information on a wiki in this case
could be useful.

x

Anything that will promote exchange of information within the organisation
will be an improvement. For example the mobile training units could post their
short-term schedules on it to keep others informed of their movements and
whereabouts

x

Information is key in the work place and the more readily available the
information is the quicker some jobs can get done. Why research something
that someone else may have already researched?

x

Information like environmental information is often in long documents &
sometimes difficult to find information you require. Someone else may have
already sourced the information so would save time.

x

Inter and intradivisional information sharing eg scallops are part of both
aquaculture and fisheries

x

Knowledge transfer and knowing who to contact for more information

x

I think this is a really excellent idea.. as a 'dedicated' (at least daily) user of
wikipedia I am total behind this idea.. Fast and simply Breaks down traditional
section/division barriers makes information available throughout the
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organisation inclusive - everyone can participate much more dynamic than
simple 'internet' etc etc etc
x

For communication purposes. Sometimes you could be working away on
something and know someone else in-house has that expertise

9.3 Pilot
Several wiki applications were tested: Mediawiki, Twiki, DekiWiki. All are open
source. The product chosen was DekiWiki by Mindtouch, an offshoot of the
Mediawiki project. The main reason DekiWiki was chosen was for its aesthetics and
functionality. It looks like a high end website. It has attractive skins and professional
layout.

Figure 9-1

Deki Wiki screenshot

Deki Wiki running on VMWare is one of the install options offered. An attempt was
made to install it on an Apache server from CSV build but it required considerable
configuration and manual maintenance. The VMWare install option was very
straightforward. Once installed, a static IP was assigned.
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The set-up was:

MindTouch Deki Wiki 1.9.0a (rev. 8647) running on: Linux
2.6.18-5-686, PHP 5.2.0-8+etch10, mySQL 14.12 distribution
5.0.32, and Mono 1.2.2.1.
Browsers: IE6 and Firefox 2.0.0.16
VMWare Server
Windows XP (SP2)

Volunteers were solicited via e-mail and conversation. Fifteen people in all
participated. All but one were located in head office. The other was offsite 150 miles
away.

The experiment was limited to creating three pages, complete with proper formatting,
tags, headers, and attachments (if any). It ran over a two week period. While this may
seem like a low number, it was pitched at a deliberately easy level so people would not
be daunted or put off. They were, of course, welcome to create as many pages as they
liked. As "usage" was the aspect being gauged, not content, it was recommended that
people copy material they already had access to.

The time frame was two weeks. After participants completed the exercise, they were
asked to fill out a short survey on their experience.

Two 1-hour sessions were held with participants to show them the wiki application and
explain how it worked. This was followed up with some desk-side consultations to see
how people were progressing.

Knowledge Management was not overtly mentioned. It was known from previous
research that "KM" had something of an off-putting effect on people. The wiki was
sold on its own merits as a working, value-added application.
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9.4 Wiki Survey Post-Pilot
A short survey was disseminated at the conclusion of the pilot. It was deliberately kept
short to easy the burden on the participants and also to ensure responses.

Of the original fifteen pilot participants, two dropped out due to conflicting work
pressures. Thirteen online surveys were completed.

The main thrust of the survey was "could you use it?" and "would you use it going
forward?"

A sample of the responses were:
"Could you use it?"
x
x
x
x
x
x
x

x
x
x

It was basic and simple enough to use, easy steps
No need for any technical ability to publish quickly to the wiki. A great idea
really.
It is very quick to put up alot of information using the copy and paste tool
Very easy to use, similar to words layout and shortcuts meant that there was
nothing new to learn to use the wiki.
Its pretty easy to use. I like the added security that allows you to limit the
number of people who can see certain pages.
Very adaptable, can present what you want to an open audience without the
restrictions of the divisional "silos".
Easy for non-IT staff to upload their own pages (no HTML knowledge
required), less admin/overhead for IT staff and "trained users" in other
divisions, very intuitive, nice GUI interface, can "watch page" so you dont have
to keep checking if a page has been updated, very quick to upload a page if it is
text only and you are not worried about formatting, easy to move page into
different sections, easy for others to contribute to a page, it's free - no initial or
annual support contracts,
It's useful and informative IF ther eis buy-in and IF people are encouraged and
actively WANT to share knowledge within the organisation.
very quick publishing, user friendly, 'modern', quick links, can hold information
from many sources in one place
User friendly.

"Would it be useful going forward?"
x
x

Definitely. The big issue though is getting people on board to use it. If everyone
started it could be a really useful tool
Yes definitely. Encourages people to collaborate, as the information there
would generally be open to all whereas the folder structure (V drive etc) is
restrcited to groups, so easy that any staff member could do it. Would require a
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x
x

x

x

change in mindset as most users have never had their work put up on the web
before.
If its going to be used it needs to be advertised, and more visual. Yet not pushed
upon people. Most people would ask - what does it do that I dont already do?
Very beneficial to BIM and could in fact replace a lot of the information on the
Intranet, as it is difficult to find particularly forms it maybe they are there but
not easily found and they may bsometimes be there in several different places
i.e. forms, HR, Accounts
I think that as a tool it is very useful. Unfortunelty a toll like this is only as good
as its users and I am synical with regard to the success of this for BIM, given
that it had a bad history of communication. Saying that this might be the
answer to that problem. If allerts were sent arounf when pages were added this
might encourage people to loo it up
There should be some "rules" as to what can be posted. I dont mean what can
and CANNOT be posted, just how something should be posted. Eg: There are
already posting with three letter acronyms which are not explained at all in the
page. This could quickly lead to further confussion.

9.5 Findings
Once piloting began, the wiki itself was used to communicate with people. For
example, a page was created which walked people through the steps to setting up a
new wiki page. Heavy use of screen shots was employed.

Some participants struggled at first but picked it up after the first page. Other
participants displayed good dexterity and innovation from the start. The pages that
were created were anywhere from a few lines to full scale reports complete with
pictures and attachments.

Nearly all users found the wiki easy to use. Everything was GUI based. People found
the WYSIWYG interface (TinyMCE) quite intuitive and word-processor like. The
ability to easily incorporate pictures, video, PDFs and other files in a page was noted
by participants.

While the theory underlying wikis is quite different from standard "Web 1.0" sites, the
fact that this one looked and operated in traditional fashion helped with user
acceptance.
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The belief that aesthetics would be an important part of acceptance was proved correct.
There was a lot of positive feedback on how the application looked. The product
appeared professional and upscale attractive which helped engender confidence.
Packaging and perception is important for most people.

One of the hurdles in introducing a wiki is peoples' discomfort with "putting
themselves out there". In a corporate environment where 'command and control' has
always been the model, having the ability to self-publish is a new and alien concept.
Acclimating people to writing in public was an issue for some. It may be once more
people start doing it, it will become the norm. It may be that some people will simply
never want to have their name attached to a webpage in work.

From a technical perspective, the application required little development attention.
There will be updates, plug-ins, new skins, etc. from time to time but no heavy
development overhead.

In terms of maintenance, pruning will be required as the wiki grows. It can be assumed
that there will be erroneous, objectionable or off-topic postings at some point. There is
no policy in place to deal with this situation. The view during the pilot was to let the
wiki evolve as much as it can without imposing usage policies.

One of the findings related to ownership of documentation. People were uncomfortable
at the thought of others in the organization being able to alter their contributions. The
wiki chosen for testing has the facility to lock or hide pages. It was recommended that
for any topic which a person had sole responsibility for, or felt sensitive about, the
privacy setting should be activated. Although this goes against the ethos of wikis it was
considered a reasonable safeguard against conflict. Better some sharing than none, was
the agreed feeling. It was felt that it was better to have a small group of people
collaborating where perhaps, in time, pages will be released up to public level
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9.6 TAO Evaluation
In addition to staff feedback it is important to evaluate the wiki in respect of the TAO
principles. The TAO theory can be used for broad development measurement.

T
Every page is, obviously, about something. That is the topic.

A
Every topic must have some body of text. In particular, a leading explanation or
definition of what the topic is about. Relevance to other topics germane to the area or
business should be articulated or cross-referenced - association

O
In as much as is possible, links to other pages, topics, websites, documents, etc.
should be included in the posting. Authors should offer links and leads to their
readers. This would preserve the "occurrence" principle.

In achieving these three goals, it would not be necessary to burden users with the
details or intricacies of Topic Maps or the TAO. It will happen implicitly as it did in
this experiment.

Pages were created on particular topics. Clear descriptions of the relevance and import
of each topic was provided in the text and links to other sources were provided where
available.

The hypothesis that the TAO of Topic Maps can be applied to wikis was tested and
validated.
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9.7 Conclusion
This chapter looked at the process involved in selecting, installing and piloting a wiki
Applying Topic Map theory to the usage of a wiki. was also tested. The results of the
pilot were then revealed – specifically, that people liked the ability to publish their own
information and believed the wiki could be an integral part of the organization's work.

It was seen in this chapter that there was broad support and justification for piloting a
wiki. People were largely unaware of what a wiki actually was but when explained
they warmed to the idea. It was seen in survey results that people are hungry for
improvements. It was also seen, that many people believe it is up to others, particularly
managers, to initiate change. Ironically, in conversation with some managers they say
that it is staff that are entrenched and will not embrace change.

Due to the application's professional look and ease of use, people said they would be
strongly inclined to use the wiki. There was some caution that it would be a culture
shift and to succeed would require everyone's involvement which could not be assured.
There was feeling that the privacy setting would be beneficial for team work in the
future.

People found the wiki easy to get used to. The majority of participants were not
technical. Several participants had experience uploading pages to the existing corporate
intranet and found it cumbersome and confusing. They had given up due to the
complexity involved. The simplicity of the wiki, they said, would encourage them to
create pages in the future.

In general, participants liked what the wiki was trying to achieve - organization-wide
knowledge sharing. This limited experiment would suggest that wikis are a tool that
satisfies both staff on a tactical, operational level and KM on a strategic, organizational
level. It was also seen that the "TAO" principles were preserved. This has good
promise for the long term embedding of KM.
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10 CONCLUSION
10.1 Introduction

This research project saw an organization with a strong, professional KM strategy. It
has been shown in this project that the approach to KM was professional, serious and
concerted. According to any measure, BIM approached and gave their KM program
every best start. However, evaluating the result some four years later, it can be seen
that the outcomes have not been as great as were hoped for. Although staff were
mostly positive about what KM had to offer, there was no carry through to their daily
work.

A key aspect of this project was to investigate how to embed KM practices deeper
within the organization. Initially it was thought that creating a dynamic "knowledge
map" could be created that would. A Topic Map, it was felt, would facilitate peoples
working habits, improve the manner in which they do things, and implicitly move BIM
towards being a knowledge organization. Due to the chosen architecture and the
current state of network folder data, this approach was unsuccessful.

An alternative mechanism was selected that preserved the central theory of Topic
Maps, the "TAO, and yet satisfied and addressed all the other requirements of the
organization. One of the casualties of this second approach was no visual map product
was created. What was created was a wiki based on "TAO" principles. It is likely the
case that this foundation level approach is needed before any graphic map can be
created.

At the conclusion of this chapter, it will be shown that although the final path was
different to the one originally proposed, the central aim of the project was successful,
namely, to embed KM practices deeper within the organization.
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10.2 Research Definition & Research Overview
Knowledge Management strategies seek to embed KM practices within organisations.
The primary motivation for this is to improve the organisation's performance. KM uses
a variety of theories, tools and techniques to achieve its aims. While most of the theory
is original and developed exclusively for KM by its founding fathers, the tools and
techniques are largely co-opted from other disciplines. It is an arrangement that has
proved positive and is improving with the development and emergence of ever more
sophisticated software packages.

But KM is not all about computing. Time and again those with experience of KM will
say that the technology is the easy bit – the "people" is the hard part. KM is as much
about hearts as it is about minds. KM practitioners seek to satisfy both parts of the
equation by understanding how it is that people attain knowledge, and what is it that
motivates them to learn. Learning involves giving and taking. It is an inter-change of
ideas. Old ones retired, new ones added. By understanding the concepts of pedagogy
(constructivism, associationism, assimilation, accommodation), we come to understand
how information becomes knowledge and how is it gathered. If leaning is an exchange,
then we are on the way to understanding what motivates people to share their
knowledge.

There are measures we can take to assist with and enable these processes. One of them
is mapping. The workings of the brain are not unlike a map. Things are indexed,
tagged, laid out, quantified and put in context. Where traditional maps represented this
in picture form, the brain does it wholly in abstract form. Whatever the end artefact,
the process of mapping has enormous benefits in terms of organisation, search, and
retrieval. Mapping requires that things be indexed and categorised, just like in a
library. Once this is done order can be brought. But KM is not just about order, it is
also about re-using. To this end, developments in Concept Maps and more importantly,
Topic Maps, facilitate a dynamic process. With the development of Topic Maps (ISO
13250) being based identically on the back-of-book index, it becomes possible to
order, find and link to similar concepts. Furthermore, because Topic Maps encompass
indexing concepts such as thesauri and glossaries, a level of semantic meaning is
introduced.
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There are limits to Topic Maps, however. While the theory is sound the
implementation in certain circumstances is difficult. In certain situations the
foundational work required to populate them can be prohibitive. Additionally, they
require a formal designer. These two factors combined can be enough to motivate the
search for alternative tools.

One such tool is the wiki. Whereas Topic Maps produce websites via formal
ontologies, wikis produce websites via human interest and imperative. People write
wiki pages on things that are either of interest or of importance. This has direct
significance for KM as it involves the codification and diffusion of knowledge. It also
raises the possibility of tacit knowledge elicitation as wiki pages, by definition, will be
written by people who want to share their knowledge. Although wikis have been
around as long as the modern web browser (1994) they are only currently coming into
prominence and it is not well understood at all what their relationship with
organisations behind the firewall will be.

This research project sought to synthesize these seemingly disparate concepts. In actual
fact, these various strands, like sailboats in the wind, are all pointing in the same
direction. They are running along parallel lines, doing similar things. The challenge of
this research was to discover if they could be brought together and utilised to embed
KM practices.

10.3 Contributions to the Body of Knowledge

This project critically assessed the particular difficulties posed in embedding a KM
strategy into a semi-state organization.

KM Jargon
Despite a formal and dedicated KM program, KM did not fully embed. This has to
raise questions for future implementations in a wider context. Should management play
a more active role? Is more training for staff required? Or less…? Does KM need to be
discussed with staff at all or should it be considered "Black Box"? All the major KM
texts say that staff must go through KM training. Perhaps this could be modified to
129

mean training on KM-type tools and leave out the "jargony" parts? It is proposed that a
traffic light system be used when dealing with stakeholders in KM to avoid
overloading people.

Figure 10-1

3 Levels of KM "jargon"

Additionally, it was discovered in this research project that staff responded well to a
tool that was easy to understand in terms of usage and the benefits it delivered. It could
be seen from this that just putting the right tools in peoples' hands is an effective KM
approach.

Emphasis at start of KM strategy
Following on from the stakeholder analysis phase of this research it has been
concluded that more effort should be put in at the early stages understanding how
people work and what potential solutions they might benefit from. Too often KM is
treated like a software project where all the effort is put into the system analysis. To
increase the chances of success in KM, the bulk of energy should be spent winning
hearts and minds and not discussing ones and zeros. This early stage could be seen as a
"market research" and "PR" phase. Following this is the soft side of KM, e.g.
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knowledge audit, gap analysis. Then finally, only after this preparatory work is
completed, should the computing elements be unveiled.

Figure 10-2

Emphasis at the start of a KM strategy

This project investigated the usefulness of knowledge maps and a particular concrete
form of knowledge map, Topic Maps, for this purpose. It was found that Topic Maps
need clean data to populate them and most data was in an unusable state. Most peoples'
and, by extension, organizations' data is in disorder and disarray. Even people who
work with technology and KM were discovered to have files that while somewhat
orderly, actually only made sense to them and only then for a limited period of time.
The vast majority of files are not named well, have no metadata and are, by and large,
clumped into generic folders. This has significant implications for organizations trying
to mine their KM assets. Knowing this may motivate revised naming and storage
practices or move to a "publishing" architecture like Sharepoint.

Based on research findings, this project attempted to implement a more appropriate
mechanism to embed knowledge. Based on stakeholder analysis, a platform was
selected that was easy for people to use and provided immediate and relevant benefits,
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while also delivering on the KM strategy goals. A synthesized framework for guiding
and implementing a knowledge-based tool to embed a KM strategy was developed.
Using the "TAO" of Topic Maps principles to underpin and evaluate the use of a wiki,
KM practices were embedded. It offers a structured, repeatable approach. It is not just
a "cool" wiki; it is a consciously directed KM tool.

Figure 10-3

Using principles of TAO to underpin wiki development

The evidence produced in this research indicates that no KM program can be too small,
while any KM program could be too big. Starting with small and, more importantly,
targeted initiative can help embed KM practices. They focus on what people really
need and are capable of implementing. Though not put to the test, this could be
assumed would be the case in any organisation, public or private, large or small. It
would also be valid whether KM was developed by an outside consultancy or from
within.

Topic Maps would seem to hold great potential for KM. There are some hurdles that
need to be cleared from a data and design perspective. This research has not researched
or analysed their limitations in detail but it does appear that the fact they cannot be
"Web 2.0-ified" is a serious limitation. People have the knowledge and knowledge
sharing is key for KM. Topic Map applications will have to open the ontology to the
crowd. The application examined in this study did not have that ability.
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Further, this project identified the need for a defined methodology of developing wikis
with a view to KM:
x

Given that wikis are an emerging area, they are mostly without any academic
orthodoxy. Applying the TAO to a wiki lends some degree of framework to
them. This is a contribution to the academic knowledge of wikis.

x

By applying the TAO to wikis allows measurements to be made and
judgements formed, e.g. do these pages link to further knowledge?
Measurement is the first step to improvement so this is a contribution to the
field of wiki development.

x

Measurements and metrics are of prime importance to companies where the
bottom line drives everything. By applying the TAO to wikis, results can be
extracted and cost/benefit analyses derived. This is a contribution to the field
business computing knowledge.

This research has shown that wikis have a number of implicit functions that go beyond
simple pages of information. This could be considered by anyone contemplating
installing a wiki or embarking on KM:
x

Wikis can be used to cleanse data by virtue of what is posted. It is not "data
cleansing" in the strict sense of the term but it does provide complete pages of
information that are well named and well indexed.

x

Wikis can be used to identity the most valuable KM assets. People will not
waste their time or risk their reputations by posting rubbish on a corporate wiki.
By virtue of this, it would be safe to assume that what is on a wiki is valuable.

x

Extending from this, wikis enable tacit knowledge elicitation. The benign
nature of a wiki (where users voluntarily participate) mean that people will post
things they know about and will, through the process of authorship and editing,
bring their experience to bear on topics. This is a potentially very significant
development for KM.

x

Wikis behind the firewall must be approached differently to those in the public
domain. This is due to the fact that they are operated on company time, for the
explicit benefit of company performance and professional politics will play a
role.
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10.4 Experimentation, Evaluation and Limitation
The experimentation in this project developed into two parts. The first was to attempt
to create a visual map by indexing file folder, populating a Topic Map and from there
creating the visual component. When it was discovered that this method would not
succeed due to the disorderly state of the data it was abandoned.

In the second experiment the Topic Map theory (TAO) was applied to the construction
of a wiki. This allowed an evaluation to be made as to the integrity and usefulness of
pages.

In the first experiment, it was the state of stored data and not the Topic Maps that
resulted in an unsuccessful experiment Were this data cleansed and orderly the
experiment may well have resulted in a successful conclusion.

The second experiment was useful in terms of getting people involved with a KM
project at grassroots level. That the experiment was being viewed and evaluated
through the lens of the TAO principles was unknown and of no impact. This meant
firstly, that a pilot KM project was implemented and may well continue beyond this
research, and secondly, researchers could use the power of the TAO principles to guide
and measure the progress of the wiki pages. If provided a framework.

The biggest limitation in the first experiment was need for orderly data. While the
process could have been carried out manually for the sake of the experiment, it was
clear that this was not a long term approach. With out orderly data, a meaningful Topic
Maps cannot be fully constructed.

The success of the wiki approach is limited to the fact that topic pages were created by
participants. It did not result in any type of a visual map. The value here is that over
time it could be assumed that the most valuable and relevant date will rise to the top,
i.e. have pages created about it. Once these pages are created perhaps then some kind
of data visualisation could be attempted.
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Although neither of the experiments got as far as producing a visual component, one of
the vexing parts of this research was the lack of a standard definition or agreement on
what a "knowledge map" actually is. The term "map" means many different things to
different people. Even the Topic Map standard does not produce a map in the
conventional sense. A clear differentiation between a "map" and "mapping" should be
determined.

The author's skill with Topic Map technology was another limitation. It is a rich and
complex field. The author would benefit from more exposure, training and practice
with the technologies involved.

It is possible that this is a statistical anomaly in these surveys. It is possible that people
who complete online surveys are predisposed to about online tools (as evidenced by
the fact that they are on a computer and willing and able to access an online survey).
This could raise a bias that their responses will be positive, a priori, towards such
technology. The converse implication could be that people who do not like online tools
and applications do not fill in online surveys so their opinions will not be measured, or
if they do they might not enjoy the experience and will give negative feedback. An
alternative collection method was not attempted due to lack of scope and the
aforementioned reasons relating to minimizing the KM profile. It might be reasonable
to assume that of the two-thirds who did not participate in the surveys, about half of
those forgot, were too busy, were away, etc., and the other half did so out of negativity
towards KM, this project, technology, etc. This is only speculation though.
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10.5 Future Work & Research

Several areas for potential future work and research presented themselves during this
research:

1. Research into a method or procedure for ordering and cleansing large quantities
of data would be extremely useful. It may well be that it has to be ingrained in
people as a good housekeeping habit going forward. However, that will not
solve the problem of legacy data. It may well be that full text analysis is the
only way; but even then, it seems unlikely that a computer algorithm would be
able to determine the value of every potential asset.

2. Developing visualization plug-in for wiki data, thus fulfilling the original goal
of producing a visual map image would be a useful future project. There are
such research projects underway at present around the world, e.g. ENWIC,
SHAWN, etc. and it is hoped one of these could be applied to this project at a
future date. A tool like Ontopia's "Vizigator" would be very beneficial in
showing people graphically what the relationship is between topics in their
organization.

3. The idea that there must be a single, formal designer seems to be a limit on the
reaches of Topic Map, especially with the move to "Web 2.0"-style computing.
Perhaps Topic Maps will always be a "black box" application run by
programmers and developers and used by others unknowingly?

4. "The interface has not been designed for end users and does not recommend
using [it] for end user applications. End users should not be aware that the
application they are using is driven by a topic map: They should simply
experience an interface that for once makes it possible to find the information
they

are

looking

for,

quickly,

easily,

and

intuitively."

http://www.ontopia.net/omnigator/models/index.jsp). While this makes sense
and is understandable in this context, developing a way to allow all users
interact with the design and construction of a Topic Map seems like it would
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result in a better populated end product. How can any one person know all that
is important? Research into how everyone can add to the ontology would be an
exciting project.

5. Research into an academic foundation or orthodoxy for wiki development
would seem of utmost importance. Wikis are a new and emerging field. As was
evidenced in this project, they have enormous potential for KM theory and
practice. They currently are without usage guidelines, which is a source of their
one of their strengths. However, in order to ensure maximum benefit it would
be good practice to develop and/or apply existing frameworks, to verify
maximum usage. The WikiWikiWay is a strong starting position but the
application of a rigor to wikis would provide a check-list to measure progress.
This is particularly important in an organizational setting. Based on the results
of this project, wikis appear to offer the answer to many of KM's most pressing
questions.
6. Research into wikis behind the firewall would be highly useful. There is scant
documentation available currently. The recent and sudden rise in popularity of
wiki technology partially explains why there are so few academic papers about
wikis. Those that have been written mainly describe experiences with public
wikis. Enterprises wikis, by definition, run behind firewalls and are more
difficult to study (Buffa, 2006). A quick search on the ACM or IEEE portals
returns a dearth of academic papers on wikis and none of them relate to private
or corporate initiatives. Dick Steinmark has written several papers on this
phenomenon.
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10.6 Conclusion
This project highlighted the many of issues involved in trying to embed a KM strategy.
Success is not predicated on any single component. Everything must work in harmony
and even then it cannot be said for certain that an organization will take to KM. The
stakeholder surveys and subsequent experiments show, in this case, that when the right
questions are asked and an appropriate tool delivered in response, KM practices may
well be adopted and, over time, embedded.

Some of the main lessons learned from this research project to embed KM were:
x

start and scope small

x

people do not necessarily need to know the background to KM or the ins-andouts of the experiment/pilot/strategy

x

KM and its associated terminology may be best kept for the KM team

x

talk in terms of staff challenges and needs - what are you going to do for them?

x

KM may be everyone's responsibly, but that does not make it their job

x

sometimes it does not matter where or with whom you start – agents of change
come in all shapes and sizes (managers, staff, technophile, technophobes, etc.)

x

wikis hold great benefits for KM both for clients and practitioners

x

a simple tool based on sound theory can deliver powerful results

Dr. Carla O'Dell's statement is worth repeating:
"Many… say that in order to implement KM in your organization, your culture
needs to change first, but culture change is a result of knowledge sharing, not
an antecedent. Design KM around your culture for success."

In other words, if an organization is to become a "knowledge organization" and KM be
embedded, something has to be enacted appropriate to the environment. Action leads
change. It is the conclusion of this research that the action be small, targeted and
discrete. – an example of which is a wiki.
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APPENDIX A – SURVEY QUESTIONS

1.1 Findability Survey Questions
1) I keep the majority of my work files on: U, V, W drive?
2) My files are well organized, e.g. clearly named, orderly folders, etc.
3) My department uses an organized folder system on the network (as opposed to
everyone creating their own folders).
3) My department uses an organized folder system on the network (as opposed to
everyone creating their own folders).
4) I can readily (without assistance) find information related to my division's work
using the network & intranet.
4a) If you answered "False", can you say why?
5) If I need to, I can readily (without assistance) find information relating to work other
divisions have done using the network & intranet.
5a) If you answered "False", can you elaborate why?
6) I often find myself searching for the same type information, e.g. request forms,
photos, etc. [Search frustration]
7) I feel there is information within BIM that I could use, but I can't see it. [Information
iceberg - can only see small tip].
7a) If you answered "True", could you elaborate why this is?
8) I am comfortable using technology to access information.
8a) If you answered "False", could you say why not?
9) I use the intranet (internal home page)...
10) Can you give examples of what you use the intranet for, e.g. news, Flexitime,
conference room booking, travel system, etc.?
11) The internet needs to have more useful information on it.
11a) If you answered "True", can you offer any examples?
12) I would like to be able to put things on the intranet myself.
12a) If you answered "True", could you give examples of the type of things you might
put up?
13) When looking for business-related information I...
13a) Any additional comments on above answers?
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14) Do you have any general comments about information sharing at BIM, e.g. the
intranet, network folders, habits, etc.?
15) If there was ONE thing you would recommend to improve information sharing,
what would it be? E.g. more newsletters, a site map, online articles, etc.
16) Do you have any comments or feedback about this survey?

1.2 Wiki Survey Questions
1)

Are you comfortable using the internet, e.g. Google, Yahoo, IrishTimes.ie,

sports results, cinema listings, e-mail, etc.?
2)

Do you consult online forums or user groups for information written by other

consumers and members of the public, e.g. hotel/restaurant reviews, travel reports,
DIY tips, consumer issues, etc.?
3)

Before starting this survey, did you know what a "wiki" was?

4)

Have you ever consulted a wiki, e.g wikipedia?

5)

Have you ever contirbuted to a wiki or forum, i.e. posted an entry?

5a)

If you answered "yes" to the above, can you briefly indicate how?

6)

Do you think a "BIM wiki", where staff could share and look up information,

would be useful?
6a)

Can you give a brief justification as to why you think it would/would not be

useful at BIM?
7)

If BIM had a wiki, do you think you would use it?

1.3 Wiki Usage Questions
1) Were you able to complete the experiment and create 3 pages?
2) If you did not, could you indicate why?
3) What were some of the positive features about this application?
4) What were some of the negative features about this application?
5) Do you think you think this application might be beneficial to BIM, e.g.
communication, locating information, efficiency, etc.?
6) Based on your brief interaction with this application, do you have any
suggestions for improvements?
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APPENDIX B – MIND MAP OF THIS PROJECT
This mind map was produced mid-way through this dissertation with FreeMind.

Figure 10-4

Project mind map
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